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Executive Summary

GreenCOM is aworldwide USAID-funded environmenta and communication program. A
consortium implements GreenCOM. The main contractor is the Academy for Educational
Development; an NGO based in Washington DC.

USAID/Ddhi hired GreenCOM to asss in the implementation of two activitiesin support of the
Climate Change Outreach and Awareness Program, a component of the Greenhouse Gas Pollution
Prevention Project (GEP). These activities included the devel opment of messagesto be included in
future educationa materids for Indian stakeholders and the outreach to Indian journalists regarding
green house gas mitigation strategies. In support of the development of educational materids,
GreenCOM suggested the implementation of a study to understand the stakeholders' knowledge,
attitudes and practices regarding energy efficiency (EE) and carbon emissonstrading (CET). For
the purpose of that research, stakeholders include energy-intensive industry, pertinent central
government ministries and offices, environmenta NGOs concerned with energy and world dlimate
change issues, and journdidts targeting the business community. This document summarizesthe
findings of that research.

The study focused on the knowledge, attitudes and practices about:
Energy efficiency and green house gas emissons
Carbon emissons trading
Foreign invesment.

In addition, it inquired about:
Reated topics on which stakeholders desired further information, and
The preferred communication channels for obtaining it.

79 in-depth semi-structured interviews were held with representatives from the different
stakeholder groups. The breakdown of study participants per stakeholder group is presented in
Table1. Thistable includes the number of interviews for which contacts were made and the
number of interviews actudly conducted.

This study focused on five energy intensive industrid sectors. sugar, cement, power, sted and
auminum. The sdlection of indudtrid firms within those sectors was based on three criteriac degree
of energy efficiency determined by exigting public information (high vs. low), type of ownership
(private, public and cooperative), and geographic location. In the auminum sector, however, al
but one of the firms operating in Indiawere included in the sample. In some specific cases, sze
and proximity to urban centers was aso included in the criteria, particularly in the power sector.
Study participants from the government sector included representatives from pertinent ministries



and agenciesidentified by USAID. The sdection of NGOs in the study was dso intentiona
representing different known perspectives regarding carbon emissonstrading. All mgor
newspapers for the business community in Indian were dso interviewed. Table 1 showsthe
breakdown of study participants by stakeholders.

Table 1 — Breakdown of Study Participants

Contacted Conducted
Industry
Sugar 19 18
Cement 15 15
Power 14 12
Sted! 6 6
Aluminum 4 4
Sub-Total 58 55
Government
Minigry of the Environment 1 1
Power 1 1
Industry 1 1
Sted! 1 1
Coad 1 1
Externd Affars 1 1
Nationd Productivity Council 1 1
Centrd Pollution Board 1 1
Energy Management Center 1 1
Planning Commisson 1 1
Indian Renewable Energy Development Authority 1 1
Minisiry of Non Conventiona Energy
Sub-Total 1 -
12 11
State Government
AP State Pollution Control Board 1 1
Maharashtra Pollution Control Board 1 1
Orissa Pallution Control Board 1 1
AP Power Generation Corporation 1 1
Maharashtra Energy Development Agency 1 1
Orissa— Department of Energy 1 -
Sub — Total 6 5




NGOs
Centre for Science & Environment
Deveopment Alternatives
Tata Energy Research Indtitute
Indira Gandhi Development Ingtitute
Sankat Morchan Foundation
Indian Environmenta Society
Sub-Total

ORRPRRRERR
s

Journdists
Business Standards
Financid Express
India Today
The Hindu
Newsbreak
International Journa of Sugtainable Devel opment
Busnessindia
Sub Tota

NP RRPRPRRPRR
1

Private Sector

Regarding indudtry, the data permit to draw the following maor conclusions.

55% of the vidted industries were classfied as highly efficient, 15% as moderately efficient, 20% as
inefficient, and for 9% no information was available to classfy them.

There was evidence of some level of commitment to energy efficiency as one of the study
participantsis dready discussing carbon emissions trading with a Japanese counterpart.
Furthermore, in the duminum sector, sudy participants reported the existence of environmentd
resource conservation committees, which address energy efficiency measures, the use of rewards
for energy efficiency ideas that are submitted by staff and/or the existence of sdf-imposed energy
audits, which are practiced periodicdly. Thereisone company in the duminum sector that has an
awareness program to educate energy users and operators about the right operational methods and
the correct operational parameters. Reflecting on the generd gpproach to energy efficiency, one of
the study participants from the cement sector indicated that in the firm he represented “ energy
efficiency isa continuous process’, arguing that in that sector energy represents up to 40% of the
production cost.

There is a0 evidence that there is concern for environmentd issues in generd, even though this
may be the exception rather than the rule. But in one company in the duminum sector, has an
electronic journd on environmentd management cdled Enviro-Mail.

Sdf-reported primary motivations for adopting energy efficiency measures among the highly and
3



moderately efficient firmsinclude: 1) reduction of operating codts, 2) increasing competitiveness, 3)
increasing revenue, and 4) improving the company’ s image which would potentialy leed to
increased market share. Secondary motivations include interest in reducing: 1) CO, emissons, 2)
pollution in generd.  Barriers for adopting energy efficiency measures among the inefficient firms
include: 1) lack of funds, 2) no access to (gppropriate) technology, 3) poor qudity of raw materias
making the invesment unjustifiable, and 4) fear of privatization (in the case of one firm in the sted
sector).

Asfar as knowledge gaps to be filled and existing misconceptions to be corrected, the findings
show that in some sectors such as the sugar and cement sectors, the connection between energy
efficiency, CO2 mitigation and globa warming is not aways easily made, and in some more limited
ingtancesit isnot made at dl. Some of the study participants in these two sectors also argued that
car pollution is more important indudtrid pollution when it comes to environmenta pollution in
generd and carbon pollution in particular. Other study participants from the sugar and cement
sectors aso argued that any debate on green house emissions mitigation should be concerned with
how CO, mitigation goaswill affect industry and not how industry affects CO, mitigation. Study
participants from the industry in generd asked what CO, mitigation gods has India st for itsdf,
and how will industry be required to meet those objectives. Among some firms, the possibility of
carbon emissonstrading is unknown. Equaly, in some cases, plant managers believe that planting
of trees around thelr plants is enough of a measure to mitigate CO, emissons.

Among the more efficient firms, however, carbon emissons trading is for the most part feared for it
may imply additiona regulations and consequently the demand to adopt further energy efficiency
measures. The question that arises, then, is whether or not sufficient energy efficiency measures
have been dready adopted, and where would firms obtain funding to make those additiona
invesments.

Topics of interest for future dissemination efforts include:
- details on dimate change policy in India,
technologies for CO, mitigation and relative merit vis-a-vis current options,
cost and economies of these proposed technologies,
funding options and mechanisms for arranging these funds,
guiddinesfor carbon trading mechaniams,
explanation about procedures to be adopted for the establishment of basdline for determining
mitigation efforts and trading,
inditutions involved in monitoring and certifying CO, emissons mitigation, and long term
implications of implementing carbon emissions reduction trading mechanisms.

Financid information to be disseminated in future EE& C interventions need to be addressed to top
management and technica information needs to be addressed to Chief Engineers and/or Heads of
Technica Departments.
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Credible sources of information are industrial associations such as the Confederation of Indian
Industries and the Federation of Indian Chambers of Commerce.

Preferred mediainclude mainly print (newdetters, booklets or books). Firmsare dso interested in
training workshops for the staff provided that they are held in proximity to plant locations. Study
participants from the industria sector have aso suggested that the information needs to flow
through different mechanisms, for different levelsin order to be mutualy reinforcing.

Government

Results pertaining to government indicate that three out of ten study participants from the
government are more favor overdl CET. Therest, eight out of eleven, expressed reservations or
were openly skeptica about it. The skepticism is more gpparent concerning the implementation of
a CET program that about its general objectives.

Supportersindicated that CET would have three mgor advantages for India
Increased indudtrid efficiency
Permit transfer of technology, and
Permit a cleaner environment for all.

Study participants from the government expressing reservations or skepticiam indicated that:
The Indian Government has yet to publicly announce its position on CET; particularly viathe
Ministry of the Environment and Forests.
Reduction of CO, emissons and climate change do not congtitute & this point a priority for
Indig;
Indiais not amgor CO, world-wide polluter;
Developed nations bear more responsibility to the problem and they need to reduce CO2
emissonsin their countries aswell;
The efficacy of proposed CO, mitigation programs needs to be tested;
Success of pilot programs needs to be known before accepting CET at face vaue.

Preferred channds of communication to convey information on CET are:
Written information disseminated through government and NGO literature;
Electronic media; and
Seminars targeting both government and industry with experts from a CET managing body
permitting interaction and dialogue.

Content of interest would include details on how CET would operate:
who sets basdline,
how it is done,



who monitors projects,
who certifies projects,
how is credit monetized.

NGOs and Media

In generd, the level of skepticism and at times opposition to CET is gpparent among the NGO
community and journdigts participating in the study.

Although NGOs expressed that CET will increase foreign investment in big projects, they dso
believe thet:
- Developed nations should address the reduction of CO, emissons without having to recur
mainly/entirely to credits via CET obtained from developing nations,
The ratification of the Kyoto Protocol by the US Senate is till pending and may not happen
any time soon or it may not happen a dl,
CO, mitigation gods should be set on a per capita basis,
Projects developed independently of A convention on Carbon Emissions Trading will not get
credit under that program;
Thereisno CET dructure in place yet;
Who is going to be in charge and decide about how to establish basdines, a monitoring system
and certification of CO, mitigation;
CET may end up being too expensive for industries in generd.

NGOs expressed a preference for CET information to be conveyed to them through training
programs, workshops and seminars targeting industries, government officias and the NGO
community.

Journdigts expressing neutrdity on the CET issue suggested that CET will dlow for financid
assistance from the North to the South and help increase the productivity of Indian industry. The
concerns expressed by the opponents are smilar to those expressed by NGOsincluded in this
sudy. Additiona concernsinclude: an interest in developing nations retaining for themselves part of
the CO, mitigation credit and the fear that to protect themselves developed nations would ether
provide obsolete technology or limited capita access to developing nations.

Journdists dso expressed interests in being invited to participate in fora that bring together dl the
different stakeholders consdered in thisstudy. They express an equd interest in seminars and
debriefings for the press.

Potential Messages Emanating from Research Findings

Industry
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Potential messages for less efficient firms may indude the following:
You can SAVE MONEY (reduce operating costs) by being more energy efficient.
Y ou can consequently increase profits and competitiveness.
There are highly energy efficient firmsin India Examplesfrom al sectors.
India must take control of its regiona climate regardless of devel oped nations perceptions,
intentions and actions.

Potential messages for energy efficient firms may include the following:
Besdes saving money by being energy efficient, you can MAKE MONEY by sdlling carbon
emissons reduction credits. Thisisthe frogting on the cake.
Case Study: One Indian firm is dready involved in negotiating CET with Japanese counterpart.
Examples of CET benefitsin other countries.
Waysto prepare for CET and be ready when it the ball getsrolling: monitor and establish your
baseline now, etc.
Carbon emissons trading is coming: Hereis HOW to do it.
Internationd buyers provide both funds and technology.
Boost to industrid sectors via CET will make India more competitive in world market.
EE firms are environmentdly friendly and thisimproves their public image.
Technology and capitd infusion via CET will hdp Indian economy providing capitd and jobsto
mitigate socid and environmenta concerns.

Potentid clarification messagesfor dl firms, particularly in the cement and sugar sectors, could
include the following.
CO, isone of the Green House Gases that contributes to globa warming.
Since low-grade cod, which isabig CO.emitter, isused in Indiafor power, EE firmscan do a
lot to reduce the emissions of CO..
Reducing CO, emissons dows globd warming.
India has signed the Climate Change Convention caling for effortsto dow Green House Gas
Emissons
Indid s current energy efficiency gods and sandards are.. . .
Regardless of the internationa agreement made by governments on the Kyoto Protocal, there
will probably be some form of carbon emissons trading.

Government

Possible messages targeting the government sector include the following.
India must take control of its regiond climate regardless of developed nations perceptions,
intentions and actions.
Help shape CET policy. Express your perspective on CET to the Ministry of the Environment
NOW.



CET programs will enhance India simage in environmenta concernsin South East Asa

Boost to industrid sectors via CET will make India more competitive in the world market.
CET will bring funds and technology to help mitigate socid and environmenta concernsin
India

CO, emissions mitigation will help reduce globa dimate problems such as mdting of glaciersin
Himaayas and flooding in countries like Bangladesh.
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BACKGROUND

The Greenhouse Gases (GHGs), which include water vapor, carbon dioxide, methane, nitrous

oxide and ozone, help warm the lower amosphere and maintain an equilibrium leved that is
conducive to sustenance of flora and fauna. However, increased human activity in four key
aeas - energy production and use, agriculture, changes in land-use and use of certain
chemicds in manufacturing sectors (like CFCs), has contributed to the enhanced greenhouse
effect. Globdly, there has been an increase in concentration of CO, by about 0.5% to as much
as 4% or more for certain CFCs. Even in farly optimistic scenarios, carbon emissions from
burning fossl fues (in the form of CO,) are predicted to increase quite dramaticaly. They will
probably double from a totd of 6.5 Gigatons of carbon today to 13.8 Gigatons by 2050.

Overdl, about 80% of greenhouse gas (GHG) emissions from human activities are related to
the production and use of energy—and particularly the burning of foss| fuels.

Climate changes caused by the green house effect are one of the mgor globa environmenta
challenges, requiring new levels of internationa co-operation. Unless palicies to reduce GHG
emissons are widely implemented, globa average temperatures will rise a further 1 to 3.5
degrees Cedus by the year 2100, with sealevelsrisng too. This warming would bring about
adverse impacts on human hedlth, ecosystems, agriculture, water resources, and human
stlements, inter dia The impacts of the warming are likely to lead to mgor disasters for
idand states and low-lying countries such as Bangladesh.

In 1992, most nations signed the United Nations Framework Convention on Climate Change
(UNFCCC). Subseguent mestings of the Conference of the Parties established the Kyoto
Protocol where most industridized countries committed to reduce their collective greenhouse
gas (GHG) emissions by at least 5 per cent compared to 1990 levels by the period 2008-
2012. With the god of reaching these targets at the lowest possible cost for countries that
9



committed to reductions, the Protocol created flexibility mechanisms, including the Carbon
Emissons Trading (CET), where companies in indudtridized countries can invest in developing
countries to achieve carbon reduction objectives. The CET is essentidly a project-based GHG
emissons offsat trading progran between countries with GHG emissons reduction
commitments and those without. Under CET, the owners of certified projects can sdl or trade
their Certified Emissons Reductions (CERs). The CET is aso intended to be an opportunity
for developing countries that did not accept binding emissions reductions at the internationd
conference on dimate change and GHG to be involved in GHG mitigation.

India, the second most populous country, is the fourth largest emitter of GHGs in the world
according to the Energy Information Administration of the United States Government based on
1988 consumption levels. Thus Indiawill be an important player in meeting the dimate change
chdlenge in the coming years. India could take advantage of these efforts to address climate
change and thereby increase foreign direct investment, technology transfer, and job cregtion
while reducing environmenta impacts.

As part of the effort to mitigate the impact of GHGs, USAID, New Ddhi has contracted with
the Environmental Education and Communication (GreenCOM) project implemented by the
Academy of Educationd Development of Washington, D.C., to carry out a study of Indian
gdakeholdersinvolved in GHG issues. The study was intended to throw light on issues pertinent
to development of educational materids for these stakeholders relating to reduction of
greenhouse gases, and findly to test these materias developed before rollout. IMRB
conducted this sudy in the form of in-depth interview with key officids in energy intensve
industries, nodd government agencies and NGOs active in environmenta area. This report
gives the findings of the study.
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OBJECTIVES OF THE STUDY

The main objectives of the survey will be asfollows

11

To understand GHG stakeholders in terms of their current attitudes and knowledge levels,
new flexibility mechanisms induding the Carbon Emissions Trading mechanism, Foreign
Direct Investment and incentives/obstacles to new investments.

To identify issues that are pertinent for communication to these stakeholders in building test
communication material amed a cregting awareness and knowledge about unique

investment opportunity like CET etc.



Section I11 INFORMATION NEEDS

The following are the information aresas that need to be reviewed during the discusson with
various stakeholders:
Extent of knowledge about impact of CO, emissions.
Perceived information gaps in knowledge about impact of CO, emissions.
Knowledge of international conventions on CET & its ramifications for particular industry
and/or for the country - pros/cons & view points from the point of view of industry status,
economy, politica, socia and regulatory aspects.
Knowledge about Carbon Emissions Trading (CET) mechanism - pros/cons & viewpoints
and interest in participating.
Opportunities in attracting Foreign Direct Investment for mitigating GHGs.
Enablers that will alow the entity (ministry/organization) to participate in the CET.
Decison-makers and gatekeepers in organizations and facilitating aspects in speeding up
process.
Detalled views on the nature and type of communication materia needed to asss in

decison to participate in the CET.



STUDY METHODOLOGY

Selection of sample units

USAID and GreenCOM identified four broad stakeholders who need to be studied for ther
views: indudiry, government, NGOs & the media 79 interviews were conducted. Among industry,
five sectors were covered in the study: auminum, cement, power, sted and sugar . These were
sdlected based on thelr energy intendity and their overdl contribution to CO, emissons. Among
government pertinent centra government agencies and state government were sdlected. NGO's
chosen represented different postions concerning CET.  And journalists writing to the business
community through al the mgor Indian newspapers were included in the study. Further details per
Stakeholder follow.

Industry

To congruct the sample from the manufacturing sector and understand the spread in awareness
levels and disposition about CO, mitigation and CET, GreenCOM originaly proposed to have a
mix of doers and non-doers with respect to energy efficiency and actions pertaining to CO,
mitigation. The initid ligt of doers and non-doers was based on the company’s participation in
traning events and seminars organized by USAID around CO, mitigation and CET. IMRB
suggested to use one more criteria Specific energy consumption.  In the sectors like duminum,
sedd and power we could get such data for most of the unit operating in India. In cement an
equivaent parameter of specific cod consumption was available. Only in the sugar sector no such
data could be collected.

Apart from the above, in each of the industrid sectors, some specific criteria unique to that sector
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were also used to have atrue picture of that sector. In sugar sector, representation to different type
of ownership (private, public & co-operative) and various geographica aress (states) have been
given. In the duminum sector, dl except one of the units have been covered. In the power sector,
among the date leve utilities, a mix of energy efficient and energy inefficient ones have been
chosen. The sample aso includes two power generation companies of Centra Government, two
from the private sector and two Independent Power Producers. In the cement sector again, more
energy efficient to less energy efficient units have been covered. Also representation to dl the
corporate groups have been provided in the sample units. A few cement units which use imported
cod for better energy efficiency have been dso included. In the sted sector, energy efficient and
inefficient public sector units have been covered. Apart from this, an existing and an upcoming
private sector unit was included.

Based on the above criteria, we had sdlected alist of units in each sector for the survey. This
list was vetted by both USAID/New Delhi and GreenCOM.

Government

In the Government sector, authorities that have a direct or indirect role to play in the CET were
contacted. The Ministry of Environment is the nodal ministry for matters pertaining to environmen.
Others included are Minigtries of Energy, Power, Cod and Industries. Apart from this, the policy
making body - the Planning Commission - and the Minigtry of Externd Affars that advises on
matters pertaining to role and influence of foreign governments were included. Beyond minidries,
certain quas-government bodies are dso covered. It was decided to contact the energy
department / agency and pollution control boards of some of the state government aso. For this
purpose, Maharashtra, Andhra Pradesh & Orissa were sdected in consultation with USAID. In
the government, respondents were generaly departmenta secretaries or directors of the agencies.
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NGOs and Media

The NGOs were sdlected for their active role in environment, energy and developmentd issues.
The media was drawn from business newspapers and magazines and those having specid interest

in environment.

Among the NGOs, the chief or senior personnd were selected for the interview. In media, the

journdists who write on environmenta issues were chosen.

Sunvey procedure

The survey was conducted by way of persond interviews. Only one of the 79 odd interviews
had to be conducted through telephone due to difficulties in getting respondents time. A
discussion guide approved by GreenCOM was the basis for the interviews. Separate guides,
a so gpproved by GreenCOM, were used for industries and other segments.

In each of the cases, the interviews were held with a person responsible for decision making or
for highlighting environmental issues to the decison-maker. It was seen to tha sufficiently
senior level persons who are knowledgeable of the operations as well as perceptive enough to
discuss the issues were contacted. Prior gppointments were fixed with these personnd for the
interviews. Some times this took even a week. The whole interview took 45 minutes to 90

minutes depending on the involvement of the respondent.

Problems faced

Mogt of the units to be contacted were in interior places with no direct trave links. Though
IMRB had envisaged this at the start of the survey, what we did not foresee was the repetitive
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vigts required to get time with respondents.
gpprovas for interviews from top management took some time. It must be noted that in dl the

industry, the environment is a sengtive subject and people would not talk unless they are sure

that the interview will not have negative consequences.

Though we had been highly persuasive in getting the interviews, there were dso failures and
refusals. One of the peculiar aspects of the study is that we could not give away much about
the objectives of the study as the awareness and knowledge of the issues to be assessed may
get lesked out. So we had to assure them about genuineness of the study without disclosing all
the details about the study.

Sample achieved

The following table indicated the breakdown of survey participants by sector. It dso

indicates the number of refusals.

Table 1. Breakdown of Study Participants

In the case of public sector units, getting

Sector / Segment Achieved Failure /
Refusal
Sugar 18 1
Cement 15 -
Aluminum 4 -
Sted! 6 -
Power 12 2
Central Government 11 1
State Government 5 1
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Media 4 4
NGO 4 2
TOTAL 79 11
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Therefusas/ faluresare

No. | Unit Sector Remarks
1 Chengavarayan Co-op Sugars | Sugar Could not get permisson from top
officds
2. TN Electricity Board Power Could not get permisson from top
offidds
3. Delhi Vidyut Board Power Refused
4. Min. of Non-Conventiona | Government | Refused
Energy
5. Dept of Energy, Orissa State Denied any role
Government
6. News Bresk Media Could not locate
7. International Journal of | Media Could not locate
Sugtainable Devel opment
8. Environmentd &  Pollution| Media Refused separate interview
Control Journal
9. BusinessIndia/ Busness Today | Media No right person
10 | Sankat Morchan NGO Could not locate

Analysis of the interviews

The interviews were compiled and then andyzed for the content. Attempts were made to

evolve the common views in each sector / segment on the different issues. Wherever there are

no consensus or there are difference in opinion, these have been flagged. To give a true

perception of the interviews, some of the verbatim quotes have been noted and presented in

the report as such.
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FINDINGS - INDUSTRY STAKEHOLDERS



SECTOR : SUGAR



Section I INTRODUCTION

The sugar indudtry is one of the largest agro-based processing indudtries in India, and plays a
pivotd role in the economy. India shares the distinction of being the largest sugar producer in
the world with Brazil. In the last decade, the largest expangon of the sugar indudtry in the
world happened in India

India has over 430 sugar factories with sizes ranging from 400 Tons of sugar cane Crushed
per Day (TCD) to more than 10000 TCD. The Government has announced that the minimum
economic Size of a sugar factory must be at least 2500 TCD. The totd ingtdled capacity in
Indiais about 15 Mn tons of sugar. There are sugar factories owned by the private sector and
the public sector as well as by the co-operative sector. The sugar factories are concentrated in

the states of Maharashtra, UP, Tamilnadu etc.

Processes Employed

In India, sugar factories use the waste bagasse for producing process steam as well for power
generation. With more efficient technology, the emissions of pollutant gases can be reduced
and the excess power generated can be sold through the utility grid. In India, there is lot of
demand for molasses, a by-product of sugar manufacturing. It is advantageous to establish
integrated sugar factories to produce downstream vaue added products from molasses. In the

competitive market, integrated plants find it easier to survive the vagaries in the sugar market.

Machinery
The sugar plant & machinery manufacturers in India design and fabricate some of the most

efficient machinery for the extraction of juice and converson into sugar. Indian machinery

prices are aso amongst the most competitive in the world. So there is very little need or
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incentive for sourcing machinery or technology from abroad.

Pollution Control Measures

Most sugar factories have ingtdled pollution control measures for primary trestment and
secondary trestment of effluents.

Power generation

The bagasse from the sugar cane is utilized to produce power through co-generaion. The
Ministry of Non Conventional Energy Sources (MNES) assists such co-generation projects.
In 1999-2000, five projects with an aggregate capacity of 51 MW were commissioned.
Besdes the above another 16 projects in 10 states aggregating over 150 MW are in various
sages of implementation.

In the manufacture of sugar, press mud is produced which is the solid resdue by product
obtained from sugar cane juice before crystdlizing sugar. Press mud has essentid nutrients for
biogas production. Presently press mud is used as manure. It is estimated that about 350 MW
of power could be generated by producing biogas from press mud. This is gpart from the
1500 MW of power that could be generated by way of co-generation using bagasse. In fact, a
Task Force Congtituted by MNES, had projected a surplus power generation potential of
around 3500 MW if dl the 430 sugar mills in the country switched over to the modern
techniques of co-generation. Both the above processes, when considered in their entirety shall
lead to carbon-dioxide emissions reduction and aso usage of emissions trading in the sugar

indugtry.

Criteria used for selection of sample units for the study

There is no data available on the energy efficiency in this sector. As per the Indian Sugar Mills
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Association, there have been no atempits to collate and compare the energy efficiency data of
different mills. It is not until now that they are contemplating collecting such daa In its, the
sample units have been sdected based on a mix of known doers and others. The sample units
contain public, private and co-operative sector units. Also the sample units have representation
from dl the sugarcane growing areas. Though about 15 sugar units were proposed to be
contacted, a higher number was sdected consdering possible difficulties in conducting the

interview.

PROFILE OF COMPANIES

Profile of the units contacted in this sector

Among the units contacted, 12 are in the private sector, 3 in the public sector and 3 in the co-
operative sector. Seven of the units contacted were relatively smal having a capacity of less
than 5000 TCD, eight are large having capacity between 5000 - 10000 TCD, and two units
are very large having capacity more than 10000 TCD. The units were located in the states of
Uttar Pradesh, Tamilnadu, Maharashtra, Andhra Pradesh and Karnataka
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No | UNIT Capacity | REMARKS
(TCD)

1. |UP State Sugar Corporation., 44000* | Public sector unit belonging to State
Lucknow Government of Uttar Pradesh

2. | Nizam Sugar, Medak, AP 5,500 | Public sector unit belonging to State

Government of Andhra Pradesh

3. | Sudaagunta Sugar, Chittor, Andha | 3,000 | Private sector unit in Andhra Pradesh
Pradesh

4. | Tamilnadu Sugar Corpn, Tanjore, 3,500 Public sector unit belonging to State
TN Government of TN

5 EID Parry, Ndlikuppam, TN 6,000 Private sector unitin TN

6 | Thiru Arooran Sugars, Tanjore, | 5,500 | Private sector unitin TN
TN

7 | Sakthi Sugar, Erode, TN 6,000 | Private sector unitin TN

8 | Dhaani Sugars, Tiruvannamda, 6,000 | Private sector unitin TN
TN

9 | ArunaSugar, Pennadam, TN 4,500 | Private sector unitin TN

10 | Bannari Amman Sugar, Erode, TN 4,500 | Private sector unitin TN

11 | Krishnamurthy Co-operdtive 3,500 | Co-operative sector unitin TN
Sugar, Cuddalore, TN

12 | SV Sugars, Kanchipuram 3,000 | Private sector unitin TN

13 | Bgg Hindustan, Kheri, UP 9,000 | Private sector unitin UP

14 | Dhampur Sugar, Bijonor, UP 10,000 | Private sector unitin UP

15 | Triveni Engg, Muzzafarnagar, UP 11,000 | Private sector unitin UP

16 | Shankarrao Co-operative  Mill, 4500 | Co-operative sector unit in
Solgpur, Maharashtra Maharashtra

17 | Bhima Coop Sugar, Pune 5000 | Cooperative sector unit in
Maharashtra Maharashtra

18 | Ugar Sugar, Karnataka 7,500 | Private sector unit in Karnateka

* All its plants together.

All the interviews except the UP State Sugar Corporation were plant levd interviews. Only UP

State Sugar Corporation which has many plants under it was contacted at the headquarters.
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NVl B LI KNOWLEDGE & ATTITUDES TOWARDS
ENERGY EFFICIENCY & CO, EMISSIONS

Key issues in the sector

The key issue faced by most of the companies in this sector is finance and fund availability.
Almogt dl the respondents have mentioned this as one of the key issues. Though indudtries in
India generdly face difficulties in mobilizing funds for capitd investment, the problem with the
sugar sector seem to be dightly different. In spite of being profitable, the industry faces cash

flow problems often resulting in delayed payment to even sugarcane farmers.

The other key issue dominant in the sector is the raw materid shortage and its qudlity.
Traditiondly the sugar plants were assured of sugarcane from a captive area surrounding it.
With number of new plants coming up in proximity, the captive area has got reduced and the
availability of sugar cane has aso reduced. Whereas some plants were in operation for around
180 days earlier, now they find it difficult to kegp running for even 150 days. The yield from
the sugar cane aso has gone down. The Government fixes the support price for sugar cane.

But this does not in redity take into account the variation in sugar content.

The levy sugar which is procured by the Government at a fixed price puts a burden on the
sugar sector. Any resulting loss has to be made up in the open market sde of sugar. The levy
sugar, support price for sugar cane and locationd policy of the plants together make
government interference an important key issue in the sector.

Energy and its usage is another important issue in the sector. Generaly in this sector, the waste
bagasse is used as afud to generate steam for the process as well as power. Earlier during the
crushing season, the entire power requirement of the plant was met by captive generation.
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Almost the entire bagasse was used and very little was left as excess. With increasing cost of
raw materias, it has become necessary to use the waste bagasse optimaly. To improve the
profitability, one of the key measures implemented in the sugar sector is to reduce the energy
consumption in the process as wdl as to generate more power from the same bagasse by
more efficient turbines operating a higher temperature and pressure. The excess power

generated provides an additiona stream of revenue.

The environment is dso mentioned as a key issue by many of the units in this sector. Thisis
because the digposdl of effluents from the plant poses a problem.  Earlier the effluents were let
out into ponds in the surrounding. As it percolated down and polluted the land around and the
subsoil water in the neighborhood, there were objections from the inhabitants. How to
overcome this digposd problem is one of key issuesin many units. Many units have bought out
land around the plants. Others have built disposal ponds lined with plagtic sheets to prevent
percolation. There are also attempts to segregate the sediments from the ponds for disposal as

manure.

Marketing is so mentioned as a key issue by many. But it seems to do more with the price
variaions in the market. The prices, which fluctuate based on the arrivals and demand, make it
difficult to redize remunerative prices a times. With imports and exports dlowed more

liberdly, this issue has assumed a keener role.

Technology availability and labor management is congdered to be key issue by ratively less
number of units,

Areas for energy efficiency measures

In dl the sugar plants, bailer is an area that gives scope for energy efficiency measures. The

process of sugar manufacture itsdf is open for improvement in the utilizetion of seam and
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energy. There is no furnace or kiln in a sugar plant where energy efficiency measures can be

implemented.
Generdly public sector units were lax in undertaking energy efficiency measures. As compared
to smdler plants, larger ones have undertaken more measures towards energy efficiency.

Thereis not much of regiond varigion in undertaking energy efficiency measures.

Impediments for energy efficiency measures

In undertaking energy efficiency measures, funds are fdt to be a condraint by most of the
sugar plants. Some of them have not undertaken any energy efficiency measures mainly due to
the inability to mobilize funds.

Equipment is the other mgor impediment in implementing energy efficiency measures. Sourcing
right equipment with reasonable amount of religbility is said to be a difficult task. And many a

times, the energy efficiency measures are delayed due to inability of the suppliersto deliver the
equipment on time.

Technology and fuel avallability are felt to be impediments by relaively less number of plants.

Energy efficiency measures undertaken

Many of the plants have not taken any sgnificant energy efficiency measures in the lagt three
years. The measures undertaken by others are mostly co-generation of power and heat
recovery rdlated. These include ingdlation of high pressure, high temperature boilers and
generators that are more efficient. The other measures are heat recovery systems, power

factor improvement etc.
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Role played in undertaking enerqy measures

The energy efficiency measures are generdly identified or initiated by lower or middle leve
operationd saff like supervisors and engineers. Many atimes an energy audit is conducted by
an independent external agency to identify the energy efficiency measures required. These
energy audits are financiadly supported in pat by the government and by the industry
associdions. The energy efficiency measures are discussed and evaduated by the middle
management including the generd manager, production manager, financid controller etc.
Depending on the investment in the energy efficiency measures, the discussons are taken to the
upper echelons of the management. The duration of this process dso varies depending on the
Sze of the invesment. The ultimate decision or approva for the messures is dways given by
the Chairman / Managing Director. In public sector plants, the governmenta department in
charge of the plant takes the ultimate decison. One of the respondents from a public sector
unit that has not undertaken any measures said, "The Government has not decided to do

anything".

Reason for not undertaking energy efficiency measures

The mgor or sole reason cited for not undertaking energy efficiency measures is lack of funds.
In instances where the plants could not even carry out regular maintenance operations because
of financid problems, there is very little incentive to carry out energy efficiency measures. In
the public sector, lack of energy efficiency measures is atributed to the government's

indecison on proposals.

Enerqy efficiency measures being contemplated

In many of the plants energy efficiency improvement is a continuous process and the measures

are implemented amost continuoudy one after another. Most of the measures being
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contemplated are Smilar to ones tha are implemented like efficient boilers, turbines, heat

recovery ec.

Motivators of energy efficiency measures

Financid advantage / profitability seems to be the prime motivator of energy efficiency
measures. The private sector plants fed that they can not have socid commitment like the
public sector plants. They dam "We have to look at the returns on the investment'.
Whatever environmenta concern evinced is intended to give better public image and opinion.
Only a lone respondent congders environment to be a prime motivator. He feds that climatic

changes can ultimately spoil the conducive amaosphere for cultivation of sugar cane.

Many of the plants fed that as long as they are within the pollution norms specified by the
Pollution Control Board (PCB), they do not have any reasons to be concerned about
environment. They say that environment is important but they have adready undertaken
‘precautionary’ measures and so need not have any further concern. Obvioudy for many, the
concern on environment is limited to be on the right Sde of law and regulations and nothing
beyond. One of the respondents said, "When the (PCB) norms become stricter, we will

think (of the environment)".
There is no dgnificant difference in the mativators for energy efficiency measures among firms
that participated or not participated in workshops about energy efficient and CET. Generdly,

financid returns seem to be the prime motivator for both.

Effect of poor energy efficiency on environment

Though we attempted to study how far the plants associated poor energy efficiency with
environmentd problems, many of them denied any ill effect on the environment caused by their
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operation. They claimed that they have undertaken appropriate measures to take care of such
effects. Except ingfficient burning of fud which could lead to emisson of unburned fud, no

other effect on environment was cited.

Areas of environmental concem

Mogt of the plants tend to claim that they are concerned about all aspects of environment. It
can be seen that they are highly sengtive about discussng environmenta issues. Before any
probing could be done, they inssted that every area of concern has been attended to
gppropriately and there is "no problem™. Some even go to the extent of claiming that thereisno
CO, emissons. The red concern for most of them seems to be mainly meeting the PCB

norms.

COD / BOD (Chemicd Oxygen Demand / Biological Oxygen Demand) seemed to be the
concern among large number of plants. As before letting out the effluents, the plants are
expected to check COD/BOD, they are of prime concern. Large investments by way of
aeration tanks and blowers have been made by many plants showing their concern to be within
the COD / BOD norms. The other mgor concern evinced is NOx / SOx for which aso there
are norms by the PCB. As dmog dl the plants have a boiler, this seems to be an area of

concern.

The other concern widdly found was disposal of effluents. Unlike earlier years, the plants are
unable to let out the effluents into the surrounding area due to objections from nearby
inhabitants. So they have to acquire lands and line them with non-permeseting plagtic sheets
before digposing off the effluents.

Many of the respondents have aso mentioned emissions of CO, as one of the concerns

without knowing the implication of such emissons. They assume that it is one more of the arr
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pollutants.

Effect of CO, emissions

Most of the respondents were unaware of the effects of CO, emissons. Only some of the
respondents are able to connect CO, emissons to warming and Global Climeatic change. Many
congder it to be merely a hedth hazard like other air pollutants. There are reponses like " we
are supposed to inhale oxygen and more CO, in the air will reduce the content of
oxygen'. Many of the respondents have presumed that CO, emissons caused air pollution like
NOx and SOx emissions and suggested that stricter emissions control will reduce theiill effects.
By relating CO, emissons to other ar pollutants, the respondents fall to note that the effect of
CO, emissons would be globd, long term and irreversible. One of the respondents felt that

CO, emissons from vehicles should be more of concern than those from industries.

Impact of Global Warming

As compared to the effect of CO, emissons on globa warming, more people are aware of the
likely impact of globa warming. Obvioudy as mentioned by afew respondents, there had been
articles about this in genera magazines. One of the respondents said "Already there was an
issue of this global warming in 1990s, I had read it in some magazines". AS Such,
awareness leve about the impact of warming was smilar anong known doers and others. The
predominant impact of globa warming recaled by the respondents is the melting of ice, risein
ocean leves and submergence of low-lying areas by ocean. As mentioned these articles had
appeared in different Indian languages. A few of the respondents mentioned human hedth
deterioration and reduction in agricultura production.

Relevance of Global Climatic Change to the industry

When exposed to the concept of Globa Climatic Change many of the respondents are able to
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identify the impact on agriculture as one that has direct rdevance to the industry. As the
industry is dependent on the cultivation of sugar cane, any effect on agriculture has a relevance
to the industry. Lowering of the agricultural yields will reduce the sugar cane availability for
crushing resulting in reduced operation and profitability for sugar plants A few of the
respondents even after being exposed to the concept fed that as they meet the PCB norms,
they are insulated from the impact of Globa Climatic Changes.

Role of the company in helping the country meeting the climatic challenge

From the responses we had obtained it is seen that the companies are not clear how exactly
they could help in meeting the challenge. A few had mentioned that they could dig bore wels
efc. to compensate for lossin production / yidd of sugar cane. Some have said they would try
to go for technologies that could absorb the heat and convert it into energy. A few have even
mentioned absorption of CO, itsdf. "Will put up energy effective systems to absorb the

heat".

Some companies having effluent treatment plants generate methane from the effluents. The gas
isused as afud leaving CO, and water vapor after combustion. The CO; is bottled and sold
asan indudria gas. Though thisis not the main CO, emission that is of concern, the companies
clam mistakenly that they dready utilizing the CO..

S0 IAYAE AWARENESS & VIEWS ON CO, EMISSIONS
MITIGATION

Knowledge about international convention on the topic

Except a stray respondent, al others do not seem have knowledge of conventions on the
topic. Obvioudy very little publicity had been given to the conventions. Also as the participant
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in the convention is the government itsdf, it is presumed tha the country's interests would be
taken care. From the Indian Government aso, there seem to have been little efforts to
publicize about the convention. As arespondent said "we are in a remote area - do not get

to know what is happening".

Views on the convention

When exposed to the information about the convention, respondents were, in generd, in
agreement with the thrugt of the convention. Many of them mentioned that they would try to
take note of the mechanisms developed in the convention in future. They fdt happy that
developed countries are helping with funds and technology to reduce the problem caused by
emissons. Some of them fdt that though they would like to make use of the mechanisms, the
Government's permission will be required. They thought the Government should take stock of
the advantages of the mechanisms and then introduce it among indudtries. Some said that with
the little information provided to them they could not form any views and would require more
detalls.

Awareness about carbon emissions trading

None of respondents were aware about Carbon Emissons Trading or mention it on their own.

Role of India in CO, mitigation

The generd opinion is that India can play a mgor role in CO, mitigation. It is fdt that the
Government can eadlly introduce tighter norms of emissons to ensure CO, mitigation. Also,
mitigation measures can be eadly introduced at the time of licensing the sugar plant itsdf. One
of the respondents said, "Our country can play a major role as it can introduce this

system (Carbon Emissions Trading) when they issue the license to start the factory

itself".
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Disposition towards emissions trading

None of the respondents have expressed any didike for emisson trading. At the most they
have asked to have more information to evauate. In generd, dl the respondents have postive
disposition on the carbon emission trading concept they were exposed to. Many of them
immediately fed that they could make use of the mechanism in their plant.

Irrespective of whether they are known doers or not, the respondents uniformly see

advantages in carbon emissions trading to the company.

Many respondents fail to grasp the concept card on carbon emissons trading they were
exposed to. They see carbon emissions trading as a ready-made program/ project to be
indaled to mitigate CO, emissons.

Sugar indudtry is agriculture based and is rurd-based. Because of this, during the survey, the
respondents were generdly found to be relatively less sophisticated compared to other
sectors. Their exposure to matters outsde their circle seems to be limited. Consequently they
had very little to say or were not able to articulate what they wanted to say.

Information to evaluate carbon emissions frading

Many respondents were keen to know to how to implement the carbon emissions trading
through some case sudies. They said that evauation would be possble with practica example
only. Generaly al of them were of the opinion, the concept as it was introduced is inadequate
to completely understand the carbon emissions trading and evauate it. They said that three or
four lines can not explain the mechanism and would require more details. They seek both



technicd and commercid information.

Motivators for emissions trading

Technology and funds both seem to be equaly motiveting factorsin utilizing emissons trading.
Though both are motivators for many, some of the cash rich companies fed that technology
aone is the motivator for emissons trading. Some others fed that if funds are available, the
gppropriate technology can be easly accessed.

Reservation against foreign investment

No one seems to be having any reservation againg foreign investment under carbon emissions
trading. But many have indicated that they would require permission from the Government to
avall and make use of these funds. Many wished the country to take a pro-active role in
carbon emissonstrading. "Our country itself should take steps to bring out and make use

of the advantages of carbon emissions trading".

Respondents are al open to funds irrespective of the source. No one aso fdt that such
investment would affect Indids interests. The country of origin of the funds and technology
seem to be immaterid. Though there is no reservation againg funds from any country, some
have indicated preference for US and Germany. On the face of it, they could not explain the
reason for the preference. But on probing it is found tha technology from Germany is
considered to be better and dependable. Similarly, the US is considered to be dependable
and consistent source of funds. Irrespective of the ownership, i.e., whether they are owned by

Government or not, the respondents were willing to take in the foreign funds.

35



Role of Govemment in emissions trading

Most of the respondents expect Government to be an intermediary and a facilitaetor in the
emissons trading. They say tha only Government can be the intermediary as it is part of the
convention. It has to play the role of facilitator in the transfer mechanism. Some of them want
the Government to be a regulator also. Overall the respondents expect a very active role for
the Government in the emissions trading process. Also the role of the Government is expected
to be different in the case of public and private sector. It may be an adminigtrator in the case of
public sector and intermediary and facilitator in the case of private sector. Some of the
respondents expect the Government to evaluate the mechanism before forming the policy
guiddinesfor usng / implementing emissons trading.

N WA PREFERENCES & INFORMATION NEEDS ON
CARBON EMISSIONS TRADING

Information on emissions trading

There is no single important information that the respondents are looking for. They want to
know about CO, mitigation technology vis-avis exiging technology, cost economics of the
technology, implications of climate change policies to the industry and method of funding.

There seem to be lot of eagerness to know more about the emissions trading and its working.

Recipient of information

Unanimoudy everybody wants the information to reach the top - Charman, Managing
Director, President, or Vice President. Obvioudy the decison making in these concernsistop
down. Also emissons trading is felt to be involving policy issues and only the top man can teke

the decison. Without a nod from the top, emissons trading may not even be taken up for
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evauation. Mogt of the respondents fed the information sent to the top will be redirected in
due course to appropriate levels. As far as emissons trading is concerned, the technica
managers are dso congdered to play an important role. The information on CO, mitigation
technology and merits againgt existing options are expected to be sent to works managers. The
information about cost economics, funding options and method of arranging funds is expected
to be sent to the managing director.

Medium of information dissemination

First the respondents want the details about emissions trading to be sent by way of brochure,
write-ups etc. This they want to be followed up by atraining program. Without any initiad idea
about emissons trading, they fed that participation in the training program will not be useful.
Also aninitid familiarization brochure can increase the interest in the training program and bring
in more people. One of the respondents said, "Firstly write in detail and if required we will

ask for a training program".

Generdly they want the training program to be conducted within the premises or nearby so
that more number of people could paticipate in it. More than discussng the merits of
emissions trading in a common forum, respondents expect an evauaion of emissons trading
be prepared before hand and presented in the program. All the respondents are themselves
keen to participate in the program.

Source of information

In the public sector and co-operative sector, Government is consdered by many to be an
authoritative informer. It is fdt that the Government would be in a better postion to evauate
and formulate policies on emissons trading. After Government, it is the internationd
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development agencies particulaly USAID, which has lot of credibility as source of
information. After this NGOs are consdered to have a role in dissemination of information.
Dissemination through mass media like newspapers is expected to add to

credibility and have a higher reach.
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SECTOR : ALUMINIUM



Section I INTRODUCTION

Aluminum, by virtue of its attractive properties (for example, lightness, high strength to weight
ratio, high resstance to amospheric corroson and chemicd attack, good therma and
electrical conductivity, easy formability, good modulus of dadicity, high reflectivity, non-
toxicity, attractive appearance etc.), has established prominence worldwide and is the most
important meta next to sted. Aluminum products find numerous applications in various end-
use sectors from kitchenware to eectrica conductors and from railway coaches to defense
equipment and space crafts. The present gpplication of auminum products in India is mostly
confined to the conventiona rolled, extruded and cast product in eectricd, transport, building
& condruction, consumer durables, canning efc. The per capita consumption of Aluminum in

Indiais at 0.50 kg, compared to the world per capita average of 5 kg.

Present production scenario

The production of Aluminum in 1998-99 was about 5,44,000 MT/year and is expected to be
over 6,00,000 MT/year in 1999-2000. The cumulative production growth &t the end of the
first eleven months of 1999-2000 was 14.5% as opposed to a 2.4% decline in production
during the corresponding period of the previous year

Historical background

Production of duminum first began in India with the setting up of an duminum smdter with a
capacity of 2500 MT/year a Alupuram in Kerda by INDAL in collaboration with Alcan
Canada in 1943, based on imported raw materids. After a period of dow growth, duminum
industry made rapid strides in the past two decades achieving an average growth rate of 9%.
The growth of the duminum industry in Indiaiis dosdy linked and dependent on the growth in
the power sector. At present there are 5 companies producing duminum in India. Therr total
capacity is about 700,000 tons per annum.
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Technology utilized

Production of auminum is based on the world wide accepted Hal-Heroult technology. The
process provides for production of duminum through eectrolyss of duminum dissolved in
fused dectrolyte, which is a chemicd mixture of sodium fluoride (NaF), and Aluminum
Fluoride. Gases evolved are trandferred to the gas cleaning plant for trestment. Molten metd is
tapped from dectrolytic cdls and cast into ingots. About 2.5 tons of bauxite is required to
produce one ton of auminum and about two tons of auminum is required to produce one ton

of duminum metd.

The mgor technicd facilities required for production of duminum are:
Electronic cdl houses.
Gas deaning fadlities.
Cryolite regeneration facilities.
Anode Carbon plant.

A number of modernization / revamping programs of auminum smelter have been initiated by
the primary aluminum producers in order to reduce the energy consumption and to improve the
technicd parameters. The developments consdered pertain mainly to dectrolytic cell design,
including cathode design, anode design busbar arrangement & computerization of process,
carbon technology as it plays a vitd role in duminum production. Cathodes prepared with
carbon blocks/plates are based on Calcined Petroleum Coke (CPC) anthracite, metallurgical
coke, graphite & pitch. Smilarly for anodes CPC & pitch are used.

Energy consumption

Aluminum production is power intendve with energy accounting for nearly 40% of the
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production cost. Large proportion of the energy consumed (as much as 80%) is eectrica
energy usad for andting and grinding of bauxite. Oil is used mogtly for firing calcining kilns and
in some units for generating steam required for digestion and evaporation. Because of the huge
power requirement, al the units have coa based therma power stations. Based on the process
efficiencies and the fue mix used, the cod consumption of the duminum plants varies from
0.59 tonsto 1.35 tons per ton of aluminum produced.

Environmental aspects

All the three forms of pollutants namey gaseous, solid and liquid are generated during
duminum smdting. The main amospheric emissons are gaseous hydrogen fluoride, sulphur
dioxide, carbon oxides, carbon tetrafluoride, tar vapors and particulates of fluorides, cryalite
and carbon. Gaseous and particulate emissions from smelter and anode baking are noxious in
character and require more attention to control before discharge into atmosphere. Solid wastes
are relatively minor pollutants and require less attention. Spent cdl linings are the main solid
wastes. Liquid effluents, which arise from wet scrubbers and from routine operations, are
either recycled or dumped at separate locations.

The main type of pallutants from duminum smedter are given below:
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SI. | Source/Type of pollution Pollutant

No.

1 Gaseous emissons Carbon monoxide, carbon dioxide, hydrogen fluoride,
sulphur dioxide, slicon tetrafluoride, carbon tetrafluoride,
water vapor, €etc.

2. Particulate emissons Aluming, Cryolite, duminum fluoride, cacum fluoride,
carbon, iron oxide.

3. Liquid effluents Fluorine compounds, hydrocarbons, entrapped water.

4, Smdter wastes Spent linings, anode butts, dust from gas deaning, materia
from cdl skimming, saills, etc.

5. Paste preparation Coke dugt, fines, pitch dust, hydrocarbon fumes.

Emissons and wastes
6. Anode baking emissons Hydrocarbons, sulphur, etc.
7. Cast house emissons and | Huxing fumes
wastes
8. Ancillary operation and | Dug from bulk materia handling, demolition of old cells.

wastes.

Criteria used for selection of sample units

As there are only 5 units we have decided to cover dl of them except one unit which is

relatively smal and facing closure due to poor economies of scae and inefficient process. Two

of the selected units are in the public sector and the other two are in the private sector (one

owned by an Indian company and another by a MNC). INDAL has the capacity spread out in

multiple locations so the interview was conducted at one of the plants.

43




Angul, Orissa

No | UNIT Energy REMARKS
efficiency
(GJ / ton)
1. | Hinddco Industries, 57.74 Most energy efficient; Private
Renukoot, UP sector unit belonging to an Indian
Group
2. | Naiond Aluminum Co, 60.09 Public sector unit bdonging to

Government of India

3. Indan  Aluminum  Co,

60.46 (Hirakud)

Private sector unit bdonging to a

Korba, MP

DAlupuram, 2Hirakud | 63.33(Alupuram) | MNC
3)Bdgaum 65.34(Belgaum)
4. | Bhaa  Aluminum  Co, 65.96 Most energy inefficient; Public

sector unit beonging to Government
of India

All the interviews were done at the plant leve.

PROFILE OF COMPANIES

National Aluminum Company Ltd (NALCO)

Nalco, established in 1981, is the largest manufacturer and exporter of duminum in India It

has largest integrated facilities from mining to smeting. Its capacity is shown below.

Bauxite mining

24 Mntpa

Aluminarefining

800,000 tpa




Smdlter 230,000 tpa

Captive power plant 720 MW

During 1998-99, its production of duminum was 146,000 tons. The turnover in last financid
year, 1999-2000, was Rs. 21,420 Mn. and the net profit was Rs. 5120 Mn. It has 6400

employees.

NALCO is a public sector unit with 87% of the equity held by the Government of India
Recently the disnvestment commisson has recommended 30% of the equity to be divested
but no fina decision has been taken so far.

The company has 1SO : 9002 & 14001 certification. The company's investment in pollution
control measures adds up to more than Rs. 2000 Mn. It has planted more than 5 Mn trees in
the vicinity. The captive power plant has an ESP indaled and dso a stack of 150m height to

reduce pollution due to flue gases.

The company has plans to dmost double the capacity to 4.8 Mn tpa of bauxite, 1.575mn tpa
of aumina, 375,000 tpa of auminum and 840 MW of power.

Bharat Aluminum Company Ltd, (BALCO)

BALCO is a public sector undertaking set up in 1968. It has two plants, one a Korba in
Madhya Pradesh and another at Bidhanbag in West Bengd.

BALCO has a capacity for 200,000 tpa of dumina and a 100,000 tpa smelter. It has captive
power plat of 270MW. It has 6600 employees.
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During the financia year 1999-2000, the turnover was Rs. 8980 Mn and the net profit was
Rs. 700 Mn.

Indian Aluminum Company Lid (INDAL)

Egtablished in 1938, INDAL was till recently a subsdiary of Alcan Group and Alcan
Aluminum Ltd. Canada held 54.6% of the equity. Recently it has been sold to Hinda co.

INDAL has plants a Alupuram in Keraa, Hirakud in Orissa and in Belgaum in Karnateka. It
has a capacity to produce 117,000 tons of aluminum per annum. It has 6500 employees.

INDAL has SO 9002 certification as well as 1S 14001 Environmental Management System
Certification. It has an eectronic journd on environmental management caled Enviro-Mall.

Hindalco Industries Ltd (HINDALCO)

Hindalco is private sector unit belonging to Birla Group. It has the plant at Renukoot in Uttar
Pradesh.

Hindal co has capacity of 242,000 tpa of duminum. It has 12,000 employees.

During the financid year 1999-2000, the company's turnover was Rs. 20310 Mn and the net
profit was Rs. 6120 Mn.

NEvil) B || I KNOWLEDGE & ATTITUDE TOWARDS
ENERGY EFFICIENCY & CO, EMISSIONS
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Key issues

The key issues faced by the units in the industry seem to vary depending on ther location and
ownership. The only common issues among the units are technology and Government
interference. The importance attached to different issues by the individud units is shown below
by the rank of priority where'1' indicates the highest priority.

NALCO | INDAL | HINDALCO BALCO

Technology — availahility, cost etc. - 1 - 1
Government. Interference - Policy, tax 1 4 3 -
€tc.

Finance - funds availability - - 1 -
Energy — efficiency, better usage - - 2 2
L abor 2 - - -
Market — demand, competition - 2 - -
Environment 3 - - -
Pressure from politicians, anti-socias - 3 - -

Hinddco by its corporate culture pays heavy atention to finance and it is the only unit
mentioning finance as akey issue. On other hand it feds, "fechnology is available from many

sources" and isnot an issue.
The issues like labor problems and political pressure are dependent on the specific location of

the units. Generdly private sector units have less of labor problems. Hindalco says "We

haven't had any disruption since 1974".
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BALCO have mentioned energy efficiency as an important issue faced as it has the lowest
energy efficiency among al the four duminum units (65.96 GJton). Hindalco, which is one of
the most competitive producer worldwide, dso feds that energy efficiency is akey issueto cut

down the costs.

Only NALCO has indicated environment as one of the key issues as it is located in an area
surrounded by thick forests. All the others clam that they have taken sufficient measures and
that it is not an issue In fact Hinddco says ” We are pretty knowledgeable (on

environment) and are always within (statutory) limits".

Though global market undergoes cyclic ups and downs, only INDAL feds market demand to
be an issue. Hindaco, which has taken over the Alcan's equity in INDAL fedsthat itisin a
drong market position with this take over. (By the latest unconfirmed news reports on 13"
July, Hindalco isdso vying for a sharein BALCO).

All the duminum companies seems to have taken daborate seps in creating ther own
infrastructure for power, roads, water etc. at the time of setting up the plant itself and do not
find it to be an important issue. Only problem they face because of ther interior location is

accessbility.

Areas for energy efficiency measures

NALCO sees scope in process and furnace and INDAL sees scope in process aone.
Hinda co fedsthat it has reached high level of energy efficiency. It says, "Only in our old type
furnace, some saving in energy consumption is possible”. BALCO which has poor energy
efficiency sees scope for energy efficiency measures in dl the aress - furnace, kiln, boiler and
process. All the units fed that there is scope in the usage of energy in the process.
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Impediments in undertaking energy efficiency measures

All the units except Hinda co have cited equipment or technology as one of the impedimentsin
undertaking energy efficiency messures. NALCO, which is facing labor problems, have said
that the attitude of the employeesis one of the congraints in implementing the energy efficiency
measures. Hindalco congiders poor quaity of cod as the only impediment in attaining energy
effidency. "We get D grade coal with as much as 47% ash content and our equipment
are not designed for this kind of coal”. BALCO, which isa public sector unit, is expecting a
divesment of part of the Government equity. So it is not going ahead with any investment

towards energy efficiency measures.

Enerqy efficiency measures undertaken

NALCO had earlier improved the caciner and the smdter. NALCO's energy efficiency
measures are at present more software oriented. It has an awareness program to educate
energy users and operators about the right operationa methods and the correct operationa
parameters. "If the operations are carried out correctly that itself can avoid lots of
wastage in energy". This program is a continuous on-going one. As part of the ISO 14001

certification also there are set procedures for monitoring and controlling energy consumption.

INDAL has undertaken energy efficiency measures in the electrolytic process as well asto cut
down the auxiliary power consumption. It has reduced transmission losses and improved the
insulation of cooling towers. It has aso replaced much of the equipment like compressors with

more efficient ones.

Hindalco seems to have undertaken lot many measures to improve energy efficiency. It dams
to be the firg in the world to put up energy efficient "Gas Suspenson Cdcing™. In the pot
room (electrolytic process), it has modified the bath chemistry, has changed the size of the
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anodes and introduced optimization through microprocessors to achieve current efficiency of
95%. "Even the best units in the world have only 90% efficiency”. Inthe Aluminaplant, it

has introduced Renault Indirect Steam Heeting Process to cut down energy consumption.

BALCO had undertaken modernization of the smeters resulting in reduced energy
consumption. They have introduced new technology in the kilns and have replaced the burners.
This has reduced the oil consumption substantiadly. At present though no substantive measures
are under implementation, it has initiated a project to modernize the boilers. The consultants of
BALCO are evauating various options. BALCO has tried on an experimenta basis additives
to the flux. But these are yet to show any clear results by way of reduction in energy
consumption. BALCO has undertaken non-conventiona energy usage in a smdl way by

implementing hot water systems in their canteen and club.

Decision making process

The decison making process is generdly more top-down though avenues for suggestions from
the bottom are kept open. Identification of the energy efficiency measures come from the
individuas or groups a the operationd levd. Similarly in INDAL there is an Environment
Resource Consarvation Committee which identifies new areas for energy efficiency. In
Hindaco, there is a Qudity Circle in every depatment that comes out with energy
conservation ideas. Hindalco claims that energy efficiency measures are ‘bottom driven” in
their company so that they will be effectively implemented. Only in NALCO, the energy
efficiency measures are identified a the unit generd manager leved. In BALCO, energy audits
conducted periodicaly and suggestion schemes throw up ideas for energy conservation.

Discussions on the energy efficiency measures are generdly held in groups. In NALCO, these

are hed in 'management review meetings. In Hindalco, the discussons are held at Chief
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Engineer/Supervisor level. In BALCO they are discussed "right from grass roots level to

the boardroom".

Fina approva aways comes from the top management. In NALCO, the Executive Director
gives the gpprova. Chairman gives the agpprova in the case of INDAL. In Hindalco, it is the
Presdent of the company. In BALCO, there is some amount of delegation of the powers for
gpprova depending upon the leve of the process and the investment.

Future enerqgy efficiency measures contemplated

Generdly the implementation of energy efficiency measures are a continuous process in the
units. NALCO says, "We always update, review and modify the energy efficiency
measures”. It has plans to replace many of the old equipment with more efficient ones.
INDAL has plans for introducing instrumentation controls and automation in the plant. 1t aso
plans to introduce energy efficient lighting and solar heaters. Hindaco, which dready has
achieved high leve of energy efficiency, plans to cut down the specific power consumption
further. BALCO says that only one phase of the modernization of its smelters has been
completed and work will continue in phases. It plans to introduce automation at many places

induding feading of duminum.

Motivators for energy efficiency measures

Monetary concerns seem to be the primary motivator for energy efficiency measures. Though
the units clam that environmenta concern is dso a mativator, it is only secondary. NALCO
says, "Energy efficiency measures help us to have good margins. We know that we are
heading for tough competition both domestically and internationally. In these
circumstances, to keep us competitive and ahead of others such measures are required".

It dams, "Energy efficiency measures do depict our environmental concern as it is part
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of efficient use of material resources We always take into account global view on these
issues". The motivator for INDAL is return on capita. Saving on resources and recognition
are the other motivators for them. INDAL has an internd reward system for energy efficiency
ideas. For Hindaco, cost-benefit advantage is the motivator for energy efficiency measures.
Better company image is another motivator. It says the energy efficiency measures per s
would not improve the products. BALCO says, "Energy efficiency is the need of the day".
It feels that energy efficiency measures are required to reduce the cost of production. BALCO
feds that environment is less of a priority than production. "We have to be competent

enough to survive, then only can think of environment".

Impact of poor energy efficiency on environment

All the respondents concur that poor energy efficiency will affect the environment. NALCO
says that any inefficient use of energy will disspate energy outsde the system as hesat or other
forms and will affect the life around. It will adso create shortage of available naturd resources.
Hindalco says that if the equipment like kiln does not operate efficiently, the oil consumption
will go up affecting the environment. Smilarly bad qudity of cod will lead to higher generation
of fly ash affecting the environment. BALCO fedls that poor energy efficiency due to improper
burning of fud will lead to higher emissions of particulate matter and other gases.

Areas of concem pertaining to environment

Effluents, emissons of particulate matter and emissions of NOx & SOx are the mgjor areas of
concern indicated by the units. Hindaco has mentioned spent pot lining as a toxic substance
affecting environment. It claims that it had invested in R&D to recycle this. All the units are on
the defengve about environment saying, "We are within limits on all these areas and there
is no reason to be concerned about these". Hinddco and Indal mention CO, emissions as

an area of concern.
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Effect of CO, emissions

All the units are broadly aware about the effects of CO, emissons. But the extent of ther
understanding varies. Some of them have notions that may be scientificaly incorrect. NALCO
says, "Globally it will have a warming effect but locally it will have a positive effect by
helping the growth of vegetation and trees.” NALCO feds that it can reduce the effect of
CO, emissons. It says, "Our aim is to have sufficient plantations to neutralize CO,

emissions. Trees act as barriers to many environmental effects on the community".

INDAL believes that both globa warming and ozone level depletion are caused by CO,
emissons. Hindalco is aware of the global warming effect caused by CO, emissons. "We can
feel the heat going up every year". BALCO says, "CO; emissions will result in rise in

temperature if not today tomorrow".

Impact of global warming

The impact of globa warming is well known among the units. But as in the case of CO,
emissions, there are misconceptions among some. NALCO says, "The average temperature
of earth and atmosphere will go up. I have read in newspapers that the polar icecap will
melt within 100 years". INDAL says, "With glaciers melting, water level will go up. Low

lying areas like Bangladesh will immerse. Land area will shrink".

Hindaco says, "The level of oceans will rise, lands will submerge". Bt its executive feds
that globa warming can be a boon sometimes. "With increased population in future, we
would require more water for consumption. Global warming can bring higher

evaporation and condensation thus increasing the quantum of water cycle"

Relevance of Global Climatic Change on the industry / company

Generd opinion is that Globa Climatic Change will have very little impact on the industry and
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is not highly rdevant. Particularly it is fdt tha there can not be any direct impact on the
industry. Whatever relevance is limited to them being part of the globe. INDAL executive
says, "With the present level of operation the impact on us will not be much". Hindaco
executive says, "Aluminum industry is a small player and it won't affect us". He goes
ahead to say, "Here we are already having extreme climates of 5 Degree C to 42 Degree
C and we are used to it. Another 2 Degrees more won'’t matter. There will not be much
of difference in the comfort levels". BALCO executive says, "It does not directly affect.

The production is not affected though there may be some slippage in the productivity".

Role company can play

The companies see their role mainly as efficient usage of energy. NALCO says, "We will go
for energy efficiency by having complete assessment of the operation. We can educate
people and our employees on economic use of energy because benefit will come from it.
We can also help to consolidate opinion on efficient use of energy in common forums
like CII". Hindalco says, "We can look for avenues to cut down fuel consumption. We
can switch over to better quality fuels. We can also adopt if any better technology exists
and if it is viable”". BALCO says, "We can replace GHG usage in fire extinguishers,

compressors etc. We can plant trees. We can efficiently use the fuels".

NI IAAEE AWARENESS & VIEWS ON CO, EMISSIONS
MITIGATION

Awareness about convention on CO, emissions

Most of the respondents have heard of internationa conventions on environment. But some of
them are unable to say or do not know anything beyond the name of the convention. Also
Montred protocol and Rio convention have better top-of-mind recdll. In fact some of them are
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confused about the subject matter of each of these.

NALCO executive says, "I am aware of the conventions starting from Montreal
Protocol, Rio.... Kyoto". Hindadco says, "We are aware of Kyoto Protocol and emissions
trading. Our President is the Vice-Chairman of International Primary Aluminum
Institute and one of the major agenda before IPAI is climate change"”. BALCO executive
saysthat he is aware of the convention but unable to say anything beyond.

Relevance of the convention to the industry

None of the respondents could say clearly the relevance of the convention to the industry.
NALCO executive says, '"The convention is advantageous, it facilitates flow of funds. It
will improve the health and safety of people"”. BALCO executive cdls the convention "the

requirement of the day".

Thrust of UNFCCC

Generdly the respondents are positive about the convention though there have been some
strong negative views. NALCO executive says, "This convention is propounding a very
good concept. Developing countries can get much needed funds to improve
environment. At the same time developed countries can also have opportunity for
growth by purchasing environmental credit. This is a mechanism for sustainability".
INDAL executive says, "This convention treats earth as one single platform to sustain it

for the future”.

Hindalco fedls that though there are advantages it may be used to market the products of
developed countries. It also consders that emissons trading may completely let off the
developed countries from having any commitment to the idedls of the convention and continue
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with their lifestyle. Its executive says, "We agree in principle to the convention. But the
mechanism will be put down our throats. By emissions trading, they may continue with
emissions levels. It will also be used to sell their equipment. However it may bring more
job opportunities in our country”. Surprigngly the Hinddco executive is under the

impression that the developing countries aso have commitment on emissions reduction.

India’s role in the region

The respondents fed that India can play an important role in emissons reduction in the region
by being a modd for others. NALCO executive says, "It is possible to share clean energy
across borders in the SAARC region. Bangladesh has natural gas; Pakistan has hydro
power”. INDAL executive says, "India's actions will be in the lime light”". BALCO
executive says, "India is a leader in the region; what it does today, others will follow

tomorrow".

Steps taken towards utilizing the flexible mechanisms

Though none of the companies have taken any steps towards utilizing the flexibility mechanism,
they are dl taking note of the developments. NALCO executive says, "We are watching, it is
going to take lot of time for the mechanism to become functional. Independent
certifying bodies have to be set up. Country specific, industry specific norms have to be
developed". Hinddco dso has not taken any seps towards utilizing the mechaniam. Its

executive says, "We have it in mind (of using). It is not that we don't know".

Disposition towards carbon emissions trading

All the units are pogtively inclined towards carbon emissions trading. The main attraction
seems to be the funding under the mechanism. NALCO executive feds that it can be used to
improve profitability and competitive advantage. INDAL executive is atracted by the easy

access to funds. But he says, "The pollutants may be shifted to developing countries”.
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Hindalco executive feds thet it is podtive mechanism. He says, "External funding is always
welcome". BALCO executive feds that there is no quedtion of liking or didiking. He says,

"Clean environment is the need of the day, everybody has to follow and contribute”.

Ways of using

None of the units have clearly identified areas for carbon emissons trading. A NALCO
executive says, "There are lot many places (for using). Let it come. We are there to make
use of it efficiently and effectively”. An INDAL executive says, "It can be used to replace
obsolete technology with upgraded better technology”. A Hindadco executive says, "It can

be used to replace equipment”. A BALCO executive is not sure where it can be used.

Additional information needed for evaluation

A NALCO executive wants to know the standards gpplicable to duminum industry, the
independent body that will audit and certify and details about credit mechanism. INDAL
executive wants to know the impact on the economics of the project. Its executive says, "We
want to know the success stories in using emissions trading. Some live examples can be
indicated"”. Hindalco executive wants to know the technologies available and their relevance

to our country.

Motivators to emissions trading

Generdly the funding and the financid advantage seem to be the main motivators. NALCO
executive feds that apart from financid benefit, globa goodness is dso a motivator. INDAL
executive feds that improvement in praofitability will be the motivator. Hindaco executive feds
that both access to technologies and funding will be mativators. BALCO executive feds that

access to technologies will be the motivator.

57



Reservation against foreign funds

None of the units have any reservation againgt any foreign investment coming in. None of them
fed that such funding will affect Indias interests. INDAL though does not have reservation on
funding, feds that uncertainty in foreign exchange rates can cause difficulties BALCO
executive says, "Already there are plans to divest part of the Government's holding and

it is open to foreign companies also".

Preference among countries

Thereis no preference on where the funding comes from. BALCO executive says, "Money is
money as long as it used for betterment. We have taken equipment funding from

different countries like Hungary, Russia and UK".

Role of Govemment in emissions trading

There are differing opinions on the role of Government. Whereas some fed that Government
should be only afacilitator and should not have any regulatory role others expect Government
to play a regulatory role dso. NALCO says, "The Government should not have any
regulatory or administrative role. It should only formulate recommendations. It can be
also a facilitator as the trading involves international exchange of credit”. INDAL aso
feds tha Government should play a regulatory role but of different nature. It says, "The
Government should take care to protect the country's economy. It should ensure that no
single sector takes all the funding". Hindaco says, " Government should not come in
between. It should formulate policy guidelines and stop at that. If Government is
allowed a role in the transaction, red tapism will affect the trading”. BALCO says,

"Government should play a regulatory role. It should see to that the funds are used

58



properly and are not diverted. It should also ensure that no obsolete technology is
brought in". In the duminum sector, there is no concurrence among the industries on the role

Government should play in CET.

PREFERENCES & INFORMATION NEEDS ON
CARBON EMISSIONS TRADING

Specific information needs on emissions trading

The respondents generdly fed that they know very little about emissons trading. Hindalco
executive says, "We would require the entire literature on this. We know only what we
hear from here and there". They would like to know al aspects about it like implications of
the emissons reduction policies on the company, reaive merits of technologies for CO,

mitigation, cost economics of the technologies and the funding mechanism.

Kev people to receive information

Generdly it isfet that the information on emissions trading should reach the top management -
Director, Chairman, President. A Hindalco executive said, "Our president will mark it to
person concerned”. Obvioudy the Presdent is expected and expects to be in the know of
whét is happening. A BALCO executive said, "Our directors may be busy, so a copy can
be sent to environmental department”. In most of these organizations, there is a director
level person in charge of safety, hedth and environment. Instead of the plant level people, it is
generdly suggested that the information should be sent to the head office or to corporate
management. Also it is fdt that the policy and funding information should be sent to corporate
management and the technica information to the plant.
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Mode of information dissemination

There are different opinions on the mode and form of information. NALCO executive says,
"At present, we would require it in hard copy - in book form, but in future it can be done
through electronic media like websites". Hindaco executive says, "Newsletter would be
the best as we have a culture where people like to read”. INDAL executive says,
"Training program to senior managers would be the best". BALCO executive says,
"Form depends on information, one mode will not give full impact. Literature alone
may not be sufficient, training program is necessary to make them get involved. Also

repetitive opportunities to see are necessary"”.

Participants in the dissemination program

Interest in participating in the program seems to be widespread. Unit managers, environmentd
executives, finance people, corporate management etc. are expected to be the interested
participants. BALCO executive says, "Everybody will be interested in such a (important)

matter’”.

Content of the program

The content should be of both technicd and commercid nature. Policy, funding mechanism,
advantages / benefits to the country and company etc. some of the suggested contents.
Hindaco executive says, "dlong with details about the mechanism, there should be
spicing by way of financial benefits as we are a commercial organization”. NALCO
executive says, "More concrete information should be provided, not mere concepts or
philosophy”. BALCO executive says, "The focus should be on problems not of today, but
for generations to come. That the survival of humankind depends on maintaining the

environment should be highlighted".
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Way of organizing

Everybody wants the program to be organized in their place. Hindaco executive says, "We
have all the facilities for holding the program. It should be of short duration preferably
one session of 2 to 4 hours so that even top level executives can participate”. INDAL
executive says, " It should be held at least within our state”. BALCO executive says, "If
you organize it at our place, the involvement will be more and more people can

participate”.

Interest in participating

All the respondents are keen in participating in the program.

Role of different parties

There is no consensus on the role to be played by different parties. Government is generdly is
expected to play an enabling role as a facilitator. Hindalco executive says that Government's
role should be policymaking. BALCO executive says, "Government should be an informer

and provide directive guidelines".

There seems to be some amount of didike towards NGOs among the respondents. This may
be due to the activities of NGOs in organizing people in the neighborhood for some collective
demands. A Hindaco executive says, "I don't like NGOs, they are more of nuisance value
in our place. There are only a few good ones". An INDAL executive says, "True NGOs
can be opinion makers". NALCO feds that NGOs can be the independent certifying body.
BALCO executive says, "We are not in tune with them".
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Industry associations have a good rapport with the companies. Associations are considered to
be good for organizing seminars and circulaing information. INDAL executive says, "They

are ideal for interchange of ideas and views".

International Development Agencies are expected to create awareness and fund promotion

programs. Hindalco executive says, "They can provide the knowledge and funding”.
Multilatera agencies are expected to hdp in developing policies in association with the
Government. INDAL executive says, "They should restrict their role to their functional

area".

Most credible source

Industry associations like ClI, FICCI etc seem to be the most credible source. NALCO
executive says, "We can have friendly exchange of views with them". INDAL executive
says, "We understand (each other) better and there are no politics”. The only other
credible source mentioned is Government. BALCO executive says, "We know them better

and they are approachable”.
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SECTOR : POWER



Section I INTRODUCTION

Historical background

Power development efforts on a large scde started in India only after independence. It was
recognized as a mgor input for economic development at the formulation of the first five-year
planin 1951. Since then, the outlays for the power sector have been raised in successve five-
year plans. While the firg two plans focussed on hydropower, the following plans have lad
emphasis on thermal power projects.

Present production scenario

With the impetus given to power generation, the ingtalled capacity of power utilities increased
from 1,362 MW in 1947 to 93,249 MW in 1998-99. Electricity generation rose from 4.1
billion kwWh in 1947 to 4484 bhillion kWh in 1998-99. Length of transmisson lines has
increased from 29,271 kms. in 1950 to more than 4 million kms. in 1998-99.

The rate at which power generation capacities have incressed in India after independence is
indicated in the following table where figures arein MW.

Year Thermal Nuclear Hydro Total
1950 -51 1,100 0 600 1,700
1960 - 61 2,736 0 1,917 4,653
1970-71 7,906 420 6,383 14,709
1980 - 81 17,568 860 11,791 30,214
1990 -91 45,768 1,565 18,753 66,086
1998 — 99 67,617 2,225 22,439 92,281




Planned Capacity Addition

In the eight plan period (1992 - 97) it was planned to add a capacity of 48000 MW.
However, on the basis of shortage of resources, this target was reduced to 30,538 MW.
Findly, only 16,423 MW was added during this period (which is even lower than the 21,401
MW added in the seventh plan period (1985 - 90)). Reasons identified for this dippage
include paucity of funds, nonresolution of inter - sate disputes, unresolved issues of fud
linkages and resettlement and rehabilitation problems. The announcement of policy for priveate
Sector participation in power generation was seen as an opportunity for states to minimize their
own involvement in power projects and hence projects scheduled for commissioning through

State sector resources were not provided adequate funds for timely completion.

Plant Load Factor (PLF)

PLF which had been a poor 45% in 1980 - 81 has steadily increased from 54% in 1990 - 91
to about 65% in 1998 - 99.

Transmission & Distribution (T&D) Losses

The T&D losses in India are much higher as compared to most countries in the world. India
has a T&D loss of about 24% as compared to about 5% to 8% loss in the developed
countries. Large-scae theft is atributed to be one of the mgor reasons for such high losses.
Other reasons given are inegfficient transmission systems, inadequate capacitors and a huge LT
digribution network.

Environmental aspects

Some of the mgor environmental concernsin the power sector can be divided as those due to

cod trangportation and those due to power generation.
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Coal Transportation related Environmental problems
To obviate the need for transporting cod over long distances, most of the coa-based power
plants are located at the pitheads of the cod mines themsdaves. In the cases of power plants
not located near the source of cod, the Government of India has made cod benificiation a
thrust area. According to a notification issued by the GOI on 19" September 1997, only
benificiated coa with an ash content not exceeding 34% can be used by:
any therma power plant located beyond one thousand kilometers from the pithead,
and
any thermal power plant located in an urban or sendtive area or criticaly polluted area
irrespective of their distance from pithead except and pithead power plant.

Thisisto become effective from June 1%, 2001.

Suggestions have been made to improve the means of transportation of coa so that the power
generation program does not suffer setbacks because massive cod traffic requirements from
mines to power gations cannot be met.  These suggestions include development of inland
waterways, coastal cands, coastd shipping, rail-cum-water way transport systems and coal

durry piping sysems.

Power Generation related Environmental Problems

Environmenta Pollution sources in a cod based therma power plant are trangportation of cod,
handling and pulverizing of cod, emissons through stack, water effluents from the plants being
discharged on mainland / water bodies and waste generated (mainly cod ash and fugitive dust
emissons). To counter these pollution, power plants have been provided with many pollution
control devices like dust extraction / suppression systems for coa handling plants, low NOy
burners, high efficiency Electro-Static Precipitaiors (ESPs), tall stacks, integrated effluent
treatment plants, etc. These devices cost about 10% of the capital cost of the project.
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While efforts to generate maximum power with the exising capacities are being done, the
efficiency of generation are to be improved which would eventudly result in reduced CO,
emissons per unit of dectricity generated. While there is no limit on developing countries as
yet to reduce their CO, emissions, even a 1% increase in the efficiency of over 50,000 MW of
therma power capacity in the country could result in a saving of more than 2.5 million tons of

CO; emissons.

Ciriteria used for selection of sample units

In the public sector, centrd Government’s corporation for therma power generation, NTPC
was contacted at its headquarters. Apart from this, two of the NTPC's thermd plants have
been chosen based on the sze and likely environmenta impact due proximity to urban aress.
One more power utility in the public sector, namey NLC, which is into lignite mining and
power generation using lignite was contacted. Among the stae EBSs, one energy efficient EB,
one energy inefficient EB and two average efficient EBs were contacted. Two generating
companies in the private sector were contacted. Two of the newly coming up private sector

| PPs were a so contacted.
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PROFILE OF COMPANIES

The brief profile of the companies contacted for the study is indicated in the following table.

No. | UNIT Energy REMARKS
efficiency
Coal
consumption (Kg
/ KWh)
1 NTPC, Ddhi* - Headquarters of therma power
generation utility
2 Ramagundam Thermd Plant, - One of thelargest thermad plant
Ramagundam, AP of NTPC
3 Nationa Capital Therma Power | - Thermd plant of NTPC in
Project, Dadri proximity to urban area
4 Neyvdi Lignite Corpn, Neyvdi, | - Public sector power utility
TN belonging to Centrd Government
usng lignite asfud.
5 Punjab State Electricity Board, 0.70 EB having mogt energy efficient
Patida* thermal generation
6 Maharashtra State El ectricity 0.80
Board*
7 Andhra Pradesh State Electricity | 0.80 EB having average energy
Board, Hyderabad efficient thermd generation (close
to nationa average of 0.74)
8 BSES, Mumbai* - Private sector power generation
licensee
9 CESC, Calcutta* - Private sector power generation
licensee
10 | TataElectric Companies, - Private sector power generation
Mumbai licensee
11 | SPIC Power Corporation, - I PP implementing therma power
Chenna* project
12 | DLF Power Corporation, Delhi* | - | PP implementing various power
projects
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The ones marked with * were done at the headquarters / corporate office. Others were done at the

plant leve.
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N ML KNOWLEDGE & ATTITUDE TOWARDS
ENERGY EFFICIENCY & CO, EMISSIONS

Key issues

The key issues that are discussed by the top management are the three factors that are inter-
linked namely raw materid, environment and efficiency.

As of today, dmogt dl the thermd power projects in India are cod based. The Government
of Indiais presently encouraging setting up of thermal power projects based on other fuelslike
LNG.

Mog of the Power Plants mentioned environment as a key issue. The other key issues that

were predominantly mentioned were efficiency, raw materid quality and availability of funds,

The raw materid qudity is linked to the environment factor as respondents fed that with better
quaity raw materid (cod), the ash generated could be reduced significantly and further, the
efficiency of the plant too could be improved.

Stray mentions of market (competition) were made. These were from the western region
(Maharashtra) where the competition has increased with the commissioning of the first phase

of the large private sector Dhabol Power Company project.

Areas for energy efficiency measures

Most power plants fed that there is scope for energy efficiency measures in the turbine. The
other areawhere there isafeding that there is scope for energy efficiency is boiler.

70



Impediments in undertaking energy efficiency measures

When it came to undertaking energy efficiency measures, the mgor barriers mentioned were
fue qudity and funds. A couple of companies mentioned outdated equipment as a barrier to

undertaking energy efficiency measures.

Energy efficiency measures undertaken

Most power plants maintain that the measure of energy efficiency is a continuous ongoing
process. It is only the steps are taken to improve the efficiency as and when funds are

available for the same.

Some of the energy efficiency measures taken recently in Power Plants are listed below using

quotes.

‘Energy efficient motors and off line testing instruments have been installed’ (NTPC)
‘ESPs were fixed to control flying ash’ (NLC)
‘Software package to detect online efficiency of boilers was purchased. (BSES)

‘Power factor improvement capacitors were installed in the systems’ (BSES)

Decision making process

The energy efficiency measures are generdly identified at the supervisor level and discussed a
the department head level.  In the public sector undertakings, the decison making is dways a
top-down process. However, in some of the privately run power companies, there is enough
encouragement for middle level and supervisory level employees to voice their opinions and
suggestion on how to improve efficiency.
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Thefind gpprova for energy efficiency measures comes from the top management.

Future energy efficiency measures contemplated

Most power plants said that energy efficiency measures continue to be reviewed on a regular

bass. Some of the specific measures mentioned follow.

‘Conventional power generation unit will be converted to a combined cycle unit’ (TEC)

‘Try to use better quality coal to improve overall efficiency’ (NTPC)

Motivators for enerqy efficiency measures

As dready seen, most Power Plants believe that the energy efficiency measures are an ongoing
process. When questioned on the mgor motivators for the steps they take for energy
efficiency measures thisis what some of the respondents had to say:

‘Cost (control) along with concern for environment are the major reasons’ (NTPC).
‘Profit and company image are important. By being concerned about environment,
company image goes up’ (MSEB).

‘People live close to our plant and we also have our own township nearby. Hence we
have to keep the environment clean’ (NLC).

‘Financial gain. Every loss in the Plant is a monetary loss for the company’ (BSES).

Most respondents mention cost savings as the mgor moativator for undertaking energy
efficiency measures.  However, when questioned, they say that environment is aso a key
factor and in any case environment protection is directly related to efficiency.

The mgor concerns on environment related matters are effluents, particulate matter, SO,, NOy

emissons, noise and emissons of CO,. Of these, emissons of particulate matter and
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emissons of CO, are consdered the most important.

Impact of poor enerqy efficiency on environment

Energy efficiency is considered very important for power plants both from the viewpoint of
savings in operationa cogts (mainly fuel) and reduction in emissons. Thiswas the viewpoint of
amog dl the companies contacted in the power sector.

Areas of concem pertaining to environment

Particulate matter and CO, were consdered the mgor areas of concern in thermal power

plants. A few mentioned effluents as a cause of concern aswell.

Effect of CO, emissions

Most of the power plants were of the view that CO, emissions cause global warming. Some

of theviewsare

‘Global warming. The sea level will increase and coastal areas will get submerged.’
(NTPC)
‘Global temperatures are changing. 1998 was one of the hottest years of the century.

Ocean / Sea activities are changing’ (BSES)

However, there are some respondents who fed that the effects of CO, will not be dl that

much. Some such views are:

‘There will be some warming but the effects will not be to the exaggerated levels as put
forward by many western scientists’ (MSEB)
‘There is no harm caused by CO,. Plants absorb it. All this talk of CO, emissions are

built up by western nations to sell their technologies’ (TEC)
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Impact of global warming

Most respondents felt that there will be adverse effects like generd temperature increases and
some respondents even mentioned ocean levels risng to submerge coastad aress. A few
respondents did fed that the changes in temperatures would be minimal and dl the issues of
globa warming are largdy exaggerated.

Relevance of Global Climatic Change on the industry / company

Many companies view CO, emissons as redevant to the company. Some examples,

‘The issue of climate change is relevant not only to our company but of relevance to the

entire global power generating industry.” (NTPC)

‘CO; emissions are of relevance to our company as we are large-scale coal users. If
better quality of coal is economically available, we can be more efficient and hence less

polluting’ (MSEB)

‘Global Climatic Change has relevance everywhere as the Global Atmosphere is one.

Everyone has a role to play in protecting the atmosphere from excess emissions’ (BSES)

However, there are companies who do not think that CO, emissions are of any redevance to

them.

‘There is no restriction in our country for CO, emissions. It is more of a ploy by vested

interests’ (TEC)
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Role company can play

Many power plants say that their company is aready taking the necessary steps.

‘We have put forward a proposal to clean the coal. This will help in improving

efficiency hence reducing emissions’ (MSEB)

‘We have planted 10 lakh trees around our plant so this will take care of most of the
CO; that is emitted to be absorbed.” (NTPC)

‘Latest technology is used in our plant. By this way, we have kept our CO, emissions to

the minimum’ (BSES)

Onetotdly different view that was given was
‘We can educate people not to get fooled by western countries and produce more power

and move towards development’ (TEC)

N IAAE AWARENESS & VIEWS ON CO, EMISSIONS
MITIGATION

Awareness about convention on CO, emissions

Mog of the respondents are aware of some kind of convention / movement on climatic
change. However, very few respondents were actudly able to mention Kyoto Protocol.
Some mentioned Rio Conference, Earth Summiit, and Convention of the International Institute
for Sugtainable Future.
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Relevance of the convention to the industry

On being introduced to the UNFCCC, most respondents felt that it was relevant to them.

Thrust of UNFCCC

The views of most respondents on UNFCC and CET are, by and large, positive:

‘We welcome it provided there is transfer of technology’ (NTPC)

‘It is good. These conventions should not be conducted and forgotten. Implementation
has to be done’ (MSEB)

‘The thrust of the convention is agreeable to us. However, smaller industries should
also benefit from this with help from the Government’ (NLC)

‘If somebody from developed countries joins hands with us through this protocol and
offers financial assistance, it would be most welcome’ (BSES)

‘Basic framework is good but how it will be implemented has to be seen’ (NTPC)

‘It is good provided all the countries sincerely participate in it’ (MEDA)

However, there are afew negative responses too:

‘The whole convention is a scare to stop developing countries from producing more

power’ (TEC)

India's role in the region

Companies fed that India can lead by example and reduce GHG emissons by adopting the
new technologies of the developed countries. However, some respondents sounded wary and
said that India should adopt a ‘wait and watch’ attitude, as there is no immediate danger from

CO; emissons.
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Steps taken towards utilizing the flexible mechanisms

None of the companies have taken any steps towards utilizing the flexible mechanisms. The
power companies, mogtly being in the Government / Public Sector, are waiting for the
Government of India to take a stand on the issue before making any plans towards utilizing
these mechanisms.

Disposition towards carbon emissions trading

The views on CET varies from positive to being guarded as can be seen from the following
views

‘Proven technology should be transferred under CET’ (NTPC)

‘Basic information is available. Implementation should be taken up’ (MSEB)

‘I like CET but it is up to the Government to decide on implementing it’ (NLC)

‘If developed countries are honest about their commitments then both parties can be
benefited’ (BSES)

‘CET is presently in the draft stage and it is difficult to say anything right now. Looks
like it will benefit new projects. Government of India’s view on the subject is of
primary importance’ (TEC)

‘CET sounds good. We feel we can benefit by any technology that will reduce our CO,
emissions’ (NTPC)

‘Under CET, we may be able to get Clean Coal Technologies at a low price’ (APSEB)

Ways of using
Companies have not yet thought about ways and means of usng CET. Once agan most
companies mentioned that they are waiting for the Government to decide on the issue before

looking at ways of usng it.
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Additional information needed for evaluation

The areas on which respondents in the power sector sought information are as follows:
Different technologies available under CET with comparative evauation by an independent
body
Climate change policy details and its implications to the company / industry
Information on funding options and the mechaniam for arranging these funds
Complete information on the outling, history and formulation of CET

Motivators to emissions trading

Generdly funding and access to latest energy efficient technology were mentioned as the mgor
motivators. Some respondents did mention other reasons

‘Global environment is our responsibility also as a good corporate citizen’ (BSES)

Reservation against foreign funds

Mogt respondents did not seem to have any reservations againgt foreign investment under
CET. They fed that there are dready alot of foreign invesments in India in various indusiry
sectors and hence foreign investments under CET should not be a problem. However, there
were some reservations:

‘Investments under CET should be selective and properly spelt out. It should not be a
sell out like Enron’ (BSES)

Preference among countries

There was no specific country preference on the country from where investments would be
coming. Respondents are of the view that the government dready has policies on foreign

investments and hence this should not be a matter of concern.
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Role of Govermment in emissions trading

In the power sector the role of the Government in emissons trading is seen as that of a policy
maker, facilitator and regulator. Information dissemination is dso seen as a role that the

Government can play.

Section V PREFERENCES & INFORMATION NEEDS
ON CARBON EMISSIONS TRADING

Specific information needs on emissions trading

The areas on which respondents in the power sector sought information are as follows:
Different technologies available under CET with comparative evaduation by an independent
body
Climate change policy details and itsimplications to the company / industry
Information on funding options and the mechanism for arranging these funds
Complete information on the outline, history and formulation of CET

Key people to receive information

Genadly, it was fdt that the information should reach the top management as well as the
department heads. While genera information on CET and its mechanisms would be helpful for
top management, information on technologies would be hdpful to the senior technicd
personnd for them to study in detail before passing their views on the same to top management
for decison making. In the Power sector, most of the power generation units are still under
the government and hence these units look up to the Government (ministry of power) to give

them guiddlines on dl issues of importance. Hence, personnd in Power Plants felt that all
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information would have to be first sent to the Ministry of Power and then be routed to them
through the Minidry.

Mode of information dissemination

Companies had varied opinions on the way the information should be provided to them. Some
of the more knowledgeable companies who dready had afair idea of CET looked forward to
seminars and common forums to exchange views and opinions of CET. Others who did not

have much knowledge of CET wanted the basic information in printed form.

Participants in the dissemination program

All the respondents said they would like to understand training programs on CET. The feding
was that these training programs would be more suitable for the technica / operationa and
R&D personnd in the company.

Content of the program

Mogt of the respondents wanted the training to focus on studying of the new technology and
the in depth details as to the implementation of the project under CET.

Way of organizing

None of the respondents were very particular as to when and where the program should be

organized.

Interest in participating

All the respondents showed a keen interest to participate in the program.
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Role of different parties

Respondents were asked as to what role did they expect parties like the Indian Government,
NGOs, Industry Associations, International Development Agencies like USAID and the
multilateral agencies like UN / WTO to play in the helping the companies to understand and
implement CET. The views are summarized in the following paragraphs.

The Government of India is expected to play the role of a Facilitator, Policy Maker and
Regulator in CET projects. NGOs are expected to create genera awareness of CET, express
their fears with reasons for the same and share information that they have on CET. Industry
asociations are expected to disseminate detalled information among ther respective industries
regarding CET its benefits, technologies, fears/ doubts, etc.

The sole role that respondents saw for Internationd development agencies was for funding
projects. Respondents felt that bodies like UN and WTO could play the role of forming
globd policies on CET and lay down the laws for the same. These bodies could aso be
mediatorsin the CET process and would be the awarding agency of the carbon points.

Most credible source

In the power industry, most of the respondents felt that the Government of India is the most

credible source
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SECTOR : CEMENT



Cement is the basc congtruction materia and plays a critical role in the development of the
nation. It iswell known that a strong cement industry in the country indicates strong economic
development. Cement is of tremendous importance in India where the per capita consumption

of cement is one of the lowest in the world.
Cement is used for binding bricks or for bonding solid aggregate particles such as stone chips
with or without reinforcement such as sed bars to form a monolith or reinforced

concrete/prestressed concrete.

Historical Background

Cement production recorded a 14% growth during 1999-2000, the highest in the last decade. The
buoyancy coupled with a price increase of about 4% during the above period reflects strong

demand for cement during the year.

Cement was first manufactured in India in very small wet process kilns of as low as 60 Tons per
Day (TPD) capacity. The manufacturing process developed over the years may be classified under
the following categories

Wet Process
Semi-wet/Semi-dry Process
Dry Process

Over the years the capacity of plants in India increased to 300-600 TPD. Then came the
advancement s in the pneumatic homogenization techniques in the Sixties. This development brought
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dry process of cement manufacture by suspension pre-heater (SP) kilns, reducing fuel requirements
substantidly. The unit capacity of SP kilns grew from 600 to 1200 and 1500 TPD and ultimatey
reached over 3000TPD with the introduction of pre-calciner technology.

New technological developments

During the last three decades, besides the above changes, the technological developments in the
cement industry include on line computer process controls, on line quality monitoring and control
systems incorporating X-ray andyzers, extensve indrumentation and autometion. The above
advancements have led to better energy economics and better process controls for producing
Superior qudity cement with a grester consstency. Drive for energy consarvation led to the
development of verticd roller mills, five stage pre-heater and improved versions of pre-caciner
aong with appropriate instrumentation and control systems.

The Current Scenario

The cement indudtry in India is currently undergoing a process of expansion and consolidation.
There has been a spate of mergers and acquisitions recently and Lafarge has been one of the big
players. Lafarge has dready taken over Raymonds Cement and Tisco. Cement Francais, Blue
Circle, Cemex and Holdershank are dso looking for a possbility of acquidtion. Gujarat Ambuja,
India Cements and L& T have been on an acquisition spree and thus, consolidating the cement
industry.

Criteria used for selection of sample units

For the study, a spectrum of mogt energy efficient to less energy efficient to ingfficient units has
been sdlected. The most energy efficient or the more energy efficient does not mean that they are
the best in the world. In fact, they are rated as the more energy efficient by the Indian standards.
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All the large conglomerates have been represented in the selected units. There are a few units that
import cod for better efficiency. Some of them have export capabilities to offset the foreign
exchange required to buy imported cod. A few of such units have been selected.
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PROFILE OF COMPANIES

Overdl, fifteen companies have been interviewed. Thelr profiles are as follows:

No | UNIT Coal consumption per | REMARKS
ton of cement
(in tons)
1 | Mahar Cement 0.12 Most energy efficient among 1Mn plus
Pant I, Maihar, plants
MP
2 | Raymond Cemert, 0.13 Most energy efficient among plants
Bilaspur, MP belonging to K Group
3 | BirlaVikas, Satna, 0.52 Most energy inefficient plant
MP
4 | ACC, Wadi, 0.30 Mogt energy inefficient among plants
Karnataka belonging to ACC Group and anong 1 Mn
plus plants; one of the oldest cement plants
inIndia
5 | L&T, Rapur 0.16 Most energy efficient among plants
belonging to L& T Group
6 | Maabar Cement, 0.11 Mot energy efficient among public sector
Pdakaad, Keradla plants belonging to State Government of

Kerda (the most environmentdly ‘aware

state)
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No | UNIT Coal consumption per | REMARKS
ton of cement
(in tons)
7 | Idcal, Bargarh, 0.17 Energy efficent public sector plant (belongs
Orissa to State Government Orissa)
8 | TN Cement, 0.17 Energy efficient public sector plant
Ariydur, TN (belonging to State Government of
Tamilnadu)
9 | CCl, Tandor, AP 0.24 Mogt energy inefficient among public sector
unit (belonging to Government of India)
10 | DCM Striram NA
Cements (DSCL)
11 | DamiaCements, NA
Dehi
12 | Kutty Cements NA Mini cement plant
13 | India Cement, Imported coal user
Erode
14 | Madras Cements, Imported coal user
Tulakapaiti, TN
15 | Shree Cement, Imported coal user
Beaver, Rgasthan

Except Damia Cements, dl other interviews were done a the plant level. Damia Cements was

interviewed at the corporate office.

These companies were further classfied as Efficient and Inefficient. The imported cod users have
adso been dassfied as the efficient companies. The efficient companies have been further
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subdivided into private sector and public sector enterprises. The detailed classfication of the
indudriesis given in the table below.
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.NO. Company Town/City | Zone E?i?ciiiy CT)ynll)s;fy
1 [Raymond Cements Bilaspur Central | Efficient Private
2  |Mahar Cement Satna Central| Efficient Private
3 |Larsen & Toubro Raipur Central | Efficient Private
4 |Damia Cements Dehi North | Efficient Private
5 |Shree Cements Beawar North | Efficient Private
6 |DSCL Kota North | Efficient Private
7 |India Cements Erode South | Efficient Private
8 |Madras Cements Ltd. Tulakapatti | South | Efficient Private
9 |IDCOL Cement Bargarh East Efficient Public
10 |TANCEM Virudhnagar | South | Efficient Public
11 |Maabar Cements Palakkad South | Efficient Public
12 |BirlaVikas Cement Satna Central | Inefficient Private
g (ST R Wadi South | Inefficient | Private

Companies Limited
14 |Kutty Cements Rajpaayam | South | Inefficient Private
15 |Cement Corporation of India |1 dior South | Inefficient | Public

The above classfication is used throughout the following sections.

KNOWLEDGE & ATTITUDE TOWARDS
ENERGY EFFICIENCY & CO, EMISSIONS

Context of enerqy efficiency measures

The Indian cement industry is dowly catching up with the world.  The dry process technology is
gaining popularity and so are the energy efficiency measures. Almog dl of the respondents
surveyed are following dry process technology. The only exception found was a dudge-based
plant set up by Lafarge, France for DSCL in Kota.  This plant uses wet process technology but is
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highly energy efficient. The plant is an example of conservation of natural resources and rationa
utilization of time rich waste dudge from calcium carbide plant. The plant in itsdlf is an environment

control and energy efficiency measure.

The cement indudtry in India is redizing the benefits of energy efficient systems and environment
control measures.  The energy efficient plants have most of their systlems and equipment in place.
Following is the gatus of energy efficiency measuresin atypicd private energy efficient plant:

“The pollution and environment control systems are already in place. The level of air and

water pollutants is well below the prescribed limits”.

In the efficient public sector companies, the sysems are again in proper place and functioning well.
New methods are being tried and new areas are being explored to improve energy efficiency.
According to IDCOL, “We are using hybrid coal for better energy efficiency. The motor

ratings have also been optimized to conserve energy”.

In Maabar Cements, another efficient public sector plant new techniques to control pollution and
increase energy efficiency are constantly applied.

The inefficient cement plants are contemplating new projects with better technology. This could
probably be due to the redization for energy efficiency measures. For ingtance, Birla Vikas and
ACC proposed a new cement plant of capacity 1.2 Million Tons Per Annum (TPA) and 4 million
TPA respectively. Birla Vikas dready has the clearance from Minigtry of Environment and Forest.
However, both of them are not going ahead with these projects because of the poor market
demand and lack of funds. In spite of these two mgor barriers, the inefficient plants are taking up
smal measures in modernizing their exiging plants. However, there are a few inefficient plants,

which congder environment and energy efficiency measures as least important. Funding isthe main
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impediment for undertaking energy efficiency measures in the inefficient cement plants. A typicad
public sector, inefficient cement plant had the following to say about the lack of energy efficiency

messures in their plant.

“We are not undertaking too many energy efficiency measures as this is a government
concern. For any such measures constant funding is required. However, this is not so as
government. has its own procedures and they take a lot of time.” (Cement Corporation of
India (CCl))

In a typica private sector plant — “We have identified a lot of scope for energy efficiency
measures, but they all need capital investment. If the capital investment has a pay back

period of 2-3 years, then we can afford it, else not” (ACC)

The efficient private plants have a different tone and clam that energy efficiency measures are

undertaken continuoudy and they consider it as an ongoing process.

“Energy efficiency is a continuous process and our company will constantly undertake

energy efficiency measures depending on the applicability” (L&T)

It goes for the efficient public sector companies aswdl.  “New techniques to control pollution

and EE are constantly applied.” (Malabar)
In fact the energy efficiency measures are consdered crucid for cost reduction in the energy

efficdent plants. “For a cement company, the energy costs are 40% of the cost of production.

Thus, any saving in energy would lead to an overall increase in profitability” (L&T)
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Key issues discussed by the top management

The cement indudry isin a crigs in India right now. The market demand is fdling and with the
entry of foreign mgors like Lafarge, the competition has intensfied. Thus, it is obvious that market
demand and competition are discussed by the top management of the cement industry across
public and private sectors.  The other key issue discussed is the poor quality of cod and other raw
materid. It isawdl-known fact that Indian cod is not very efficient and generates alot of ash. A
few cement products (near ports) have aready shifted to import cod to increase their energy
efficiency and reduce their cogts.

Areas for energy efficiency measures

The Indian Cement indudtry is dowly rising to the chalengesin the energy efficiency area. They are
il below the world standards and have some way to go. The private efficient companies are the
front runners, the public-efficient are the followers and the inefficient indudtries are the laggards,
who are dowly catching on. According to a private energy efficient enterprise,

“Energy efficiency is a never ending process. The scope for energy efficiency is there in all

the areas. It is a continuous process of upgrading. This process cannot stop, even if there are

a few barriers like technology” (DSCL)

Even an inefficient private company says, “Energy efficiency is an ongoing process and we
have certain groups under Total Productivity Management (TPM), where designated
engineers are looking into the possibility of energy efficiency.” (ACC)

The energy efficiency measures can be classified as Mgor, Regular and Minor measures depending
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on the effort and cost involved. A few examples of such measures found among the companies

surveyed are ligted in the following table.

Classification of energy efficiency measures

Major Regular Minor
Modification of kilns " Indgdlation of Mechanicd | © Maodification of coolers
Gas conditioning towers Transportation System " Fiber Reinforced Plagtic
Loom pressure cyclone (MTS) (FRP) fansreplacing
Modern Burners. " Mechanica Elevatorsto metdlic blade fans
Wind mills for power replace pneumatic " DeDuger (DD) Cones
generation handling " Electro Static Precipitator
Ingdlation of high " Efficent coolers (ESP)
thorough crushers " Variable speed drive
Cogenerdtion plant motors

Energy efficiency measures undertaken

The progress on energy efficiency mesasures of the cement companies is mapped with regards to
the above classfication.

93



Current energy efficiency measures

Major | Regular | Minor | No Measures
Private Sector, Energy Efficient
" Raymonds " DdmiaCement “ L&T Cement
Cement " Mahar Cement " India Cement
Maihar Cement " Shree Cement © Shree Cement
Ddmia Cement " MadrasCements | © Madras Cement
Shree Cement " DSCL Cement
DSCL Cement
Public Sector Energy Efficient
TANCEM
Ma abar
IDCOL
Inefficient
ACC © ACC © Kutty Cement
“  BirlaVikas © CCl
Cement

It is clear from the table that the private efficient plants are taking measures ranging from magor to
minor. Heavy investments have been made to ingtd| energy efficient syslems. According to atypica
private sector energy efficient plant,

In another plant, “the plant leads the world in electrical energy efficiency. It also has one of

the most thermally efficient kilns in the world. ”(DSCL)
There are very few plants that are taking only minor measures in the energy efficiency area. These
measures are for lower coad consumption, better insrumentation control for reduced power

consumption, replacing of metallic fan blades by FRP fans and indalation of ESPs.

Impediments in undertaking energy efficiency measures

In contragt to the efficient plants, the inefficient plants are undertaking only minor measures in the
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energy efficiency area or are not underteking any measures a dl. The reason dated for this is
deficiency of funds. For instance, Kutty Cements has sad that funding is the only barrier in

undertaking energy efficiency measures.

Decision making process

The energy efficdency messures ae generdly identified a the worker/supervisor/unit
head/department level, discussed at the senior manageria/department head level and approved by
the top management/Chairmarn/President level.

Future energy efficiency measures contemplated

The following table summarizes the future energy efficiency measures planned by various cement

plants.
Future energy efficiency measures
Major | Regular Minor | No Measures

Private Sector, Energy Efficient

Maihar Cement “  Raymonds

India Cement Cement
Public Sector Energy Efficient

IDCOL

TANCEM

Malabar
Inefficient
© ACC - CCl

BirlaVikas T Kutty

The Cement industry has chalked out some good plans for the future in the energy efficiency area.
Theindudtry is generdly looking at the kiln and the processes to improve upon.

As seen in table above, the Public Sector Energy Efficient companies are planning to take mgjor
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energy efficiency measures. According to atypica Public Sector Energy Efficient enterprise,

“In future, the company is contemplating to start a co-generation plant for which the

discussions are on with a consultant.” (IDCOL)

The inefficient plants are dso contemplating to take some magor measures in the energy efficiency
area. Most of these measures would  be undertaken in the kiln and the process area. For instance,

ACC saysthat,

“Further improvements are possible in the kiln and the process area.”

However, the two companies who are not undertaking any energy efficiency measures currently are
adso not planning to do anything in the future. The main reason cited for this is lack of funds.
Raymonds Cement, which has dready taken up mgor energy efficiency measures, would be
unable to do so in the near future due to lack of funds. They adso seem to be reasonably satisfied
with the achievementsin the energy efficiency area.

Impact of poor enerqy efficiency on environment

We have seen that the Indian Cement indudtry is trying to be more energy efficient. The public
sector enterprises are joining the bandwagon in a big way with severd mgor projects planned in
the future. The concern for energy efficiency is dso growing amongs the inefficient cement
producers. Along with implementation of the energy efficiency measures, the companies are dso
looking to protect the environment from any possible damage. They reckon that with a better
energy efficiency, costs would be reduced and the environment would be safeguarded. A mgor
private energy efficient concern has the following views for its energy efficiency policy:
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“Energy Efficiency measures are undertaken by the company to reduce manufacturing
costs, bring involvement among workers on environment and indirectly improve the

company’s image” (Mahar)

Others dso have amilar things to say on the reaion between the energy efficiency and the
environment. For instance,

“Poor utilization of fuel and poor energy efficiency leads to environment problem” (Mahar)

Even an inefficient concern, whose main motivation for undertaking energy efficiency measures is

getting financid advantage, says that,

“Whatever energy we generate, affects the environment and if we are more energy efficient,

then there would be lesser damage to the environment.” (ACC)

Thus, we can see that most of the companies are redizing the importance of environment and the
relation between the environment and energy efficiency. However, a few others are not able to

correlate energy efficiency and the adverse effect on environment. For example,

“ By saving energy, we are indirectly controlling the environment. However, if we are
having poor energy efficiency there is no direct impact on the environment. If you are using
some extra fuel for the processes and your pollution control systems are in place then there

won’t be any damage to the environment.” (BirlaVikas)

Areas of concem pertaining to environment

Mogt of them had specific concerns with regards to effluents, particulate matter (as lot of dust is
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generated in the cement manufacturing process), CO, and noise (as cement manufacturing is a very
noisy process and most of them had to give ear protectors to their workers). NOx and SOx are

not regarded as amagjor concern as the cement industry produces negligible amount of these,

Effect of CO, emissions & impact on global warming

Mogt of the respondents found CO, emissons as a cause of concern and very rdlevant to the
cement industry. Many of them were dso aware of its harmful effects and the impact it can have on
the globd environment in the form of globd climate change. As efficient private sector cement

producer says,

“CO; emissions have a global impact. Global warming takes place due to CO, emissions.”

(Shree)

Another one saysthat,
“The impact of CO; can be severe and can cause Global Warming. It would increase water
level in few areas by melting the polar ice caps and decrease it in other areas by drying up of

lakes, reservoirs, ponds and rivers.” (Raymonds)

The efficient public sector companies are dso aware of the impact of CO, on the environment.

“The impact of CO, can be there on the environment as it can cause global warming.

Adverse effects would also be there on the human health.” (IDCOL)

The inefficient producers of cement are not fully aware of the adverse effects of CO,. For example,

)

they say, “CO; emissions spoil the environment and can cause a lot of health problem.’
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“CO; emissions are naturally absorbed by the environment. They are harmful only if they
are in excess and there is a disproportion between released CO, and refined CO,. If CO or

CO; is generated in excess, then there would be some harm to the environment."

Relevance of Global Climatic Change on the industry / company

Many of the companies view CO, emissons and the resulting climate change as rlevant to the

company. For example,
“The issue of climate change is very relevant to our company. We are a part of the animal
kingdom, sharing our environment with others. We have to reduce the CO, emissions to

make world a better place to live in.” (Shree)

However there are companies which don’t see any harm in CO, emissons or do not find globa

climate change relevant to the company. For instance,

“Global Climate Change will not have any adverse effect on the cement industry.” (L&T)

“There is no impact on the environment due to the CO, being emitted by us. As the chimneys

are very high and there is a lot of plantation around the plant. If there is plantation, then

there won’t be any global warming.” (BirlaVikas)

Role company can play

Many of the companies, goecidly the energy efficient ones say that they dready have things under

control. For example,
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“The company has already planted 700 thousand trees around the cement plant, so the CO,

emissions are controlled.” (Mahar)

Some companies are willing to meet the challenges posed by climate change. They are ready to
participate actively in mitigating CO, in the region. They are looking at different ways to reduce the
CO, emissons. A few of them are hoping that tree plantations around the plant as the only solution.

For instance,

“In the interest of mankind we are ready to put up plantations around the factory to further

reduce CO, emissions” (L&T)

“We can utilize the heat produced by converting it into energy. This would lead in an

overall reduction of CO, emissions.” (Malabar)

“The company can take up mass education programs and even participate in them to help

India face challenges imposed by climate change.” (Malabar)

Conclusion

It is clear from the chapter that the companies can connect energy efficiency and the environment.
They are aware of the harmful effects of the CO, emissons and its impact on the globd dimete.
They are a bit defensve and claim to be taking care of the environment by ingtaling the pollution
control equipment. They fed that tree plantation and/or energy efficiency is the solution for Globa
Climate Change.
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Section IV AWARENESS & VIEWS ON CO, EMISSIONS
MITIGATION

Awareness about convention on CO, emissions

The Cement indudtry is not very well aware of the various movements and conventions on Globa
Climate Change. In response to this, they have mentioned about the Rio Conference, a conference

in South America and a Green Peace conference.
However, on being told about the United Framework Convention on Climate Change
(UNFCCC), dmogt dl of them had strong views on the convention and its relevance to the

company and the industry.

Views on the thrust of UNFCCC and CET & relevance to their industry

As mentioned earlier, most of the companies had strong views on the convention. Mot of them
(across energy efficient private, energy efficient public and inefficient cement companies) agreed
that the convention is very rdevant to them. They fed that the convention and the mechanisms
arigng out of this convention would help them in increasing the energy efficiency in their plant and
mitigate CO, emissons in the Asan region by transferring better technology from the developed
nations to the developing nations. These companies have been depicted as the Group 1 companies
in the table below. Most of them are excited about the fact that this convention would help them in
getting additiond finance and a better technology.

“The convention would help India take technology from the Western countries and will help

India in reducing CO; in the Asian region. India is one of the more industrialized countries in
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the Asian region. It can bring down CO, emissions in the plants by modernizing the

equipment and by using a better quality fuel.” (L&T)

“ The outcome of this convention is very positive. India can use the foreign investment
coming through this channel to install energy efficient plants. Steps can be taken at both, the
consumption and generation level. New technology can be used to generate power with

minimum fuel.” (Shree)

Companies considering the UNFCCC as relevant(Group I) and irrelevant(Group II)

Group I Companies Group II Companies
(UNFCCC is relevant) (UNFCCC is irrelevant)
L& T Cements Raymond Cements
Shree Cements Maihar Cements
India Cement DSCL
IDCOL Maabar Cements
TANCEM
BirlaVikas Cement
Kutty Cement

In spite of the excitement in the above companies, there are others who think otherwise and
consder the convention as irrdlevant for their company as well as their indusiry. These companies
are the efficient companies. They have been depicted as the Group |1 companiesin the table. There
are two reasons that have been pointed out by the companies on why they consider the convention
to be irrdevant to their industry or company. Either they have dready done a lot of work in the
area (by ingdling pollution control systems, mass scae plantations around the factory, some other
energy efficiency measures) or are ill unclear on the thrust of the convention and its mechanisms.

For example,

“The convention is not significant for the company as we are one of the lowest CO,
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emitters. Whatever CO, emissions are there, they are nullified by planting more trees in the

surrounding areas.” (Mahar)

“The convention is irrelevant to us as CO; levels are already very low in the plant. Further,

we have a lot of plantations around our factory which control CO; emissions.” (Raymond)

Views on Carbon Emissions Trading

It is clear that there are two digtinct groups on UNFCCC issue. On Carbon Emissions Trading
mechanism three distinct groups are seen. These groups can be made on the basis of whether a
company is eager to undertake projects using Carbon Emissons Trading mechanism, the company
is digplaying caution in this regard or the company is reuctant to take up any projects under
Carbon Emissions Reduction mechanism. This classification is mapped in the table below.

Stand on Carbon Emissions Trading

Eager Cautious Indifferent
Maihar " DdmiaCements “  Raymonds
L& T Cements " Shree Cements
Madabar Cements " DSC
IDCOL " India Cements
TANCEM " Madras Cements
BirlaVikas
ACC
Kutty

The Eager group is the group of cement companies who are very excited by the prospects of
getting the necessary funding and technology through Carbon Emissons Trading. All the
inefficient plants are part of the Eager group. They definitely look at carbon emissons trading
as an innovative way to get the necessary funding and technology to increase the energy efficiency
in their plants and curb CO, emissons. Following are some of the comments made by these
companies.
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“We can definitely adopt Carbon Emissions Trading, as it can help us in purchasing cement
producing machinery as well as dust control machinery. If any good technology comes up to

clean up the environment, we are ready to accept it.” (BirlaVikas)

“I like Carbon Emissions Trading. If we have to continue with the development process, we

have to accept Carbon Emissions Trading, else we cannot survive.” (ACC)

The efficient ones are dso willing to accept Carbon Emissons Trading mechanism to take
advantage of the additiona funding and new technology. However, they display an environment

concern aswell.

“Carbon Emissions Trading mechanism is a good concept, can improve the environment.

Our company is equally worried about the environment and global warming” (Mahar)

“No point in liking or disliking Carbon Emissions Trading mechanism. We are way behind
on standards and norms. Whatever new technology would come under Carbon Emissions

Trading mechanism would be beneficial for the country.” (Malabar)

The Cautious group comprises of only the energy efficient private sector companies. They are
ready to accept Carbon Emissons Trading mechanism, but have many gpprehensions abot it.
Mogt of their concerns are directed in the area of long term implications, the cogts involved, the
technology that would be transferred to them, etc. The responses from typica cautious industries

areasfollows:

“Currently the company is doing a cost benefit study on Carbon Emissions Trading

mechanism. If we find the venture profitable, then we would implement the project, else
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not.” (Shree Cement)

The Indifferent group has only one cement manufacturer under it — Raymond Cement. Raymond is
a private sector efficient company. They condgder Carbon Emissions Trading unnecessary as they
condder their emissions to be very low and any invesment in this area would not be helpful for
them.

Reservation against foreign funds and preference among countries

None of the cement manufacturers have any reservation againgt any form of foreign investment or
partnership under Carbon Emissons Trading mechanism. A few of them have voiced ther
preferences, though for investments and technology coming from a particular country. Germany
seems to be the mogt favored country for getting technology. The main reason cited for thisis that
the German machinery is dready functiond in many plants and it ssemsto be running well.

“The technology should be coming from Germany as we feel that German technology is

better than American.” (Mdabar Cements)

Conclusion

There is a good acceptance of the Carbon Emissons Trading. Mogt of the companies are
gpparently looking forward to it for getting better efficiency (lower costs/higher profits) through
better technology (through the transfer mechanism). They are aso looking forward to some
investment in the efficiency measures through this mechanism. And then they want to contribute to
the mitigation of green house gas emissions and clean up the globa environment to get a better
public opinion. However, there some concerns on the long-term implication of CO, trading

mechaniams.
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Section V PREFERENCES & INFORMATION NEEDS
ON CARBON EMISSIONS TRADING

The awareness leve of the companiesis very low on the conventions and conferences held on the
climate change issue. Many of the companies have not heard anything about the UNFCCC and
Carbon Emissions Trading mechanism. Lack of information on the above subject has aso created
severd concerns within these organizations. In fact in the previous section, there were as many as
five companies which were ready to accept the mechanisms developed in the UNFCCC and The
convention on CET , but were gpprehengve about it. This may be the reason why they are having a
cautious stance on the issue. (However, this does not necessarily mean that the companies in the

Willing Group are fully aware of these mechanisms).

There exists a large scope for reduction of CO, emissons in India The industries are adaptive to
the new technology being offered to them. Many innovative funding schemes, like Carbon
Emissons Trading mechanism are there for environmenta control measures. However, the

awarenessis not there in the indudtries. In fact, an efficient Public Sector enterprise says that,

“India can play a major role in CO, mitigation in the Asian region. All the Indian industries
are capable of reducing emissions. The mechanisms like Carbon Emissions Trading
mechanism are there, the guidelines are there, but they are not reaching us properly and

there is a lot of confusion about the approach. More awareness would required on these

issues.” (IDCOL)

In this section, we would be looking at the areas of information need, the key people to whom the
information should reach and the mode through which it should reach the concerned people.
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Specific information needs on emissions trading

The information that most of the companies need can be put under the following heads:

Climate Change poalicy details and implications for our company.

Technology for CO, mitigation and its relative merit vis-avis exising options.

Cost and economies of these technologies.

Funding options and mechanism for arranging these funds.

Guiddine on trading mechanisms.

Basdline data

After effects of usng the technology — cost advantage in the long term.

Long term implications of implementing Carbon Emissons Trading mechanism.

Who will be the monitoring and certifying body for Carbon Emissions Trading mechanism.
There are a few specific concerns that also need to be dedt with. For instance, a private sector

company that has made huge invesimentsin athermal project is deeply concerned.

“ Would we have to scrap the large thermal projects, on which we have made huge

investments, if their efficiency is not improved.”

“Would the investment made in plantations around the cement plant be counted as

measures undertaken to curb CO, and other GHG emissions.”

The above concerns are not concerns made in isolation, but are the inherent concerns of the whole
cement industry. The cement industry wants to know about the whole concept. Thus, we cannot
assume the above ligt to be exhaudtive. We can expect that the concerns would keep on rising with
due time. The trading mechanism which has generated so much excitement may not be accepted if
the concerns are not satisfied and the information is not provided on time. As the implementation

darts, further areas for information would arise.
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Key people to receive information

The enegy efficiency measures ae generdly identified a the worker/supervisor/unit
head/department level, discussed at the senior managerid/department head level and gpproved by
the top management/Chairmarn/President level.

The discussions on Carbon Emissons Trading would be done by the top brass of the company.
They would be taking some help of the supervisors, workers and the unit heads for getting the
technology details and what kind of technology would be best suited for their company. However,
the cost and economics would be caculated by the top management only and they would be the

main decision-makers.

Thus, the information on climate change policy detals, cost and economies of the technologies that
can be trandferred and the long term benefits’hazards of adopting new technology via Carbon
Emissions Trading mechanism should be addressed to the top management. The top management
in a typicd cement company consgsts of Chairman, a Board of Directors, Presdent, Vice-

Presidents and Generd Managers.

The information on the technologies available can be passed on to the Unit Heads, Works
Manager and the Supervisors. It was noticed in the survey that a few companies had Qudity
Circles and Environment groups. The information on climate change and the role their company can
play in reducing the damages to the environment can be directed to these groups.

Mode of information dissemination

The companies are not very comfortable with the internet websites and email. They prefer the
information to reach them by the conventiona methods.
The companies have varied preferences over the method the information should reach them.
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Though most of them agree that an update brochure/booklet or a mailer would be a good mode of
information, others are saying that this would not be helpful. They dam tha only a full-fledged
training program would help.

The best way to disseminate the information can be by sending it across in two phases. In the firgt
phase, a detalled booklet can be sent highlighting the issue of Globa Climate Change, the
international conventions held on the subject, specificdly, the UNFCCC and the subsequent
convention on CET , the palicy details of Carbon Emissons Reduction trading, followed by details
of technologies that can be trandferred. Regular communication and updates should be sent on the
above issues. In the second phase a training program can be organized within the country, inviting
al the top executives and other concerned personnel of the organization. This program should again

cover the topicsin detall.

The companies are looking forward to the government to make policies on the climate change
matter. They expect the government to play the role of an intermediary and a facilitator. The

government can be the adminigtrator in the case of public sector enterprises.

The Cement Industry has a drong industry association in the foom of CMA — Cement
Manufacturer's Association. The companies want this association to play an active part in
dissemination of information regarding Carbon Emissons Trading mechanism and other
mechanisms. In fact CMA has been playing an active role in providing the information on energy
efficiency and consarvation to the cement industry. CMA has carried out projects with Asian
Development Bank (ADB) which carried out an Energy efficiency support project for the cement
industry. CMA aso has established links with Globa Environment Facility in association with NCB

and the cement companies.

Many of the companies are also closely associated with Cll — Confederation of Indian Industries,
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They dso expect ClI to play an active role. In fact, the Cement Industry would prefer that al the
information were routed through Cll and CMA as they are a very credible source of information.
In fact, one of the respondents says thet,

“ClII is the most suitable from our company’s viewpoint as they are aware of our needs and

know how to communicate us timely and regularly.”

Therefore, on an overal bass we can say that, the cement indudtries are aware of the problems
that can arise due to CO, emissions and the subsequent climate change. They are not aware of the
conventions being held on these issues but are optimistic on the outcomes of these. They are
excited by the mechaniams that have been deveoped in these conventions, but have a few
concerns. They want these concerns to be addressed through a training program and
booklets/brochures, which can give them sufficient information on Carbon Emissons Trading
mechanism. They are willing to participate in these programs and subsequently can implement
projects under Carbon Emissions Trading mechanism.
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SECTOR : STEEL
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Section I INTRODUCTION

Introduction

The totad world annua production of sted is about 800 million tons of which India contributes 25
million tons. Indias per capita consumption of about 26 kilograms compares very poorly with the

consumption level in developed countries.

Historical Perspective

Before Indias independence in 1947, only two integrated sted plants - The Tata Iron & Sted
Company (TISCO) and the Steel Corporation of Benga (later known as Indian Iron and Stedl
Co-11SCO) were in operation. Their combined production of sted ingots was only 1.25 million
MT in 1948.

The Industrid Policy Resolution of 1956 laid down that the integrated sted industry, requiring huge
funds and long gestation period, would be reserved for development in the State sector. A decision
was taken to set up three sted plants in the public sector as afirst step to raise the sted capacity in
the country. The first of these three sted plants came up a Rourkela with collaboration from M/S
Fried Krupp of Germany as a package ded with financid ad, the plant was commissoned in
1962. The second plant with Soviet aid was commissioned earlier than the first by Feb. 1961 in
Bhila with an initid capacity of 1 million MT of sted per year. The third plant was commissioned
in 1962 at Durgapur by a British consortium and aid. All these three plants were initidly of 1
million MT/year capacities. The fourth steel plant in the public sector-Bokaro Stedl Ltd - after a
period of uncertainty was findly set up with Russian aid having a capacity of 1.7 million MT/year.
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The plant was commissioned in Jan, 1975. All these plants were later integrated under Stedl
Authority of India Limited to take advantages in common distribution (through own stockyard) and
marketing set-up.

Another integrated sted plant was added to the public sector by the nationdization of 11SCO in
1972. The Visakhagpatnam Sted Plant (VSL) was the fifth sted plant to be set up in the
public sector VSL with a cgpacity of 2.82 million MT/year is the most modern plant with
latest technologies in iron & dged production, incorporating severa energy optimization
management & environmental engineering features.

With the industrid liberdization policy of July 1991, this sector witnessed abalition of licensing,
price and distribution controls and freight equdization mechanism in respect of integrated sted
plants like SAIL, TISCO, RINL etc. During this period there was an increased interest in the
private sector to set up severa green fidd integrated sted projects. While some like the Essar
Sted, ISPAT Industries have succeeded, others could not do some when market demand sagged
from 1997 onwards. In the last one year, the fortune of thisindustry has started looking up.

Present Steel Production

During 1999-2000 finished stedl production grew the rate of 8.8%, when compared to 3.2% in the
previous year. It is pertinent to point out that in 1999-2000, the production of dl mgjor iron & sted
products increased when compared to 1998-99 as per details given below:

Production trends between 1999-2000(million MT)

Products 1998-99 1999-2000
Sponge Iron 5.17 5.20
Bar & Rods 8.09 8.71
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H R CoilgSkelps 525 6.89
H R Sheets 0.40 0.55
C R Sheets/Cails 3.19 3.53
Others 1.54 0.83
Finished Steel 23.64 25.71

Environmental & Technological Development

The pallution control schemes being adopted for sted production in Indiainclude:

Air pollution controls. Electrogtatic precipitators (ESP) for blast furnaces, sinter plant, SIS burden
handling; wet scrubbing for gas cleaning for blast furnace, LD converters, continuous casting cutting
fumes, picking fumes; bag filters for raw materias handling, lime dolomite kilns etc;

Water pollution control: Re-circulation of direct cooling water and indirect cooling weter after
treetment and cooling; neutrdization of acidic wastes, treetment of phenolic wastes in 3-stage
trestment units, the finad stage being a specid biologicd trestment unit;

Noise control: Provison of noise insulating enclosures, on line monitoring of noise and vibration for
rotating machinery.

Modern developments: Certain recent developments in technology tend to reduce pollution.
Theeinclude:

Smokeless charging for coke ovens
Dry quenching of coke ingtead of wet quenching

DCDA process for sulphuric acid production in the coke ovens by-product plant instead of
SCSA

Suppressed combustion type LD gas collection system instead of full combustion system
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Continuous cagting in place of conventiond casting

HCL pickling instead of H, SO4 picking in CRM

However, given the current level of energy efficiency, there is further scope for improvement across
mogt integrated stedl plants. Some of the more recently established plants have better efficiencies
due to deployment of modern technologies. Also, some of the older plants like SAIL and TISCO
have been through sgnificant modernization efforts in the last 2-3 years that have resulted in

increased efficiencies.

Ciriteria used for selection of sample units

For the study, a spectrum of most energy efficient to less energy efficient to inefficient units has
been sdected. The most energy efficient or the more energy efficient does not mean that they are
the best in the world. In fact, they are rated as the more energy efficient by the Indian standards.

Since SAIL, a government owned company accounts for over 40% of the country's sted outpui,
we have covered the company at the corporate office level aswdl as a the plant level (SAIL owns
about five plants in India). Overdl, sx interviewed have been conducted covering 4 independent
companies (SAIL, Bhilai Plant and Rourkela Plants form one entity).
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PROFILE OF COMPANIES

The profiles of the Six entities covered are asfollows:

Profile of the companies interviewed

No | Entity Reason for selection
1 Sted Authority of IndiaLtd. Public sector holding company for the 4 1SPs
(SAIL) belonging to Government of India

2 | Bhila Sted Plant Most energy efficient plant of SAIL; Public sector unit
belonging to Government of India

3 | Rourkda Sted Plant Most energy inefficient plant of SAIL; Public sector
unit belonging to Government of India

4 | TISCO Theonly ISP in the private sector and also the oldest
ged plant in India

5 | RINL Most energy efficient |SP and aso the most recent
one

6 Ispat Industries New private sector stedl plant

Of the above, except SAIL dl others are plant levd interviews.

These companies were further dassfied as efficient and inefficient. The efficient companies have
been further subdivided into private sector and public sector enterprises. The detailed classification

of theindudtriesis given in the table below.
Classfication of the Steel companies

S.NO. Company Town/City | Zone EfEfiT?;?c,:y C-IZnF::ac:y
1 |TISCO Jamshedpur East | Efficient Private
2 [Ispat Industries Raigad West | Efficient Private
3 |RINL Vizag South | Efficient Public
4 |Bhilai Bhilai East | Efficient Public
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| 5 [Rourkela |Rourkela | East | Inefficient | Public |

The above dassfication is used throughout the following sections. Participation in energy efficiency

and world climate change workshops and seminars did not seem efficient as a classfication criteria

in thelr case.

Section I11 KNOWLEDGE & ATTITUDE TOWARDS
ENERGY EFFICIENCY & CO, EMISSIONS

Issues facing top management

The older Integrated Sted plants have gone through major interna restructuring and modernization
in recent years. This was necessitated by sagging market demand and reduced avallability of funds
to manage day-to-day operation of plants. Companies like the Stedl Authority of Indiaand TISCO
have recently completed a long phase of modernization. With the industry recovering from low
demand scenario, it is expected that they will better days ahead to embark on planned
modernization efforts unlike the past where they were forced to shape-up.

The sted indudtry does redlize the importance of energy efficiency in the context of therr overal
process. Thisis bought out by comments by Director (operations) of the Sted Authority of India

"Energy efficiency is a major issue as steel is an energy intensive product. Roughly, 35% of

cost of steel is energy.”

However, the common refrain across both the efficient and inefficient units relate to poor quaity of
raw materid.
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"The Indian coal we use in the power plants is of poor quality and not up to the standard" -
SAIL
"Poor quality of coal is the key issue" Rourkda plant

The other issue rdaed to availability of funds to implement energy efficiency measures.

"The main issue facing our top management is funds availability" |Spat industries

Other problems facing the industry include poor market demand condition, increased competition

and labor retrenchment issues (particularly in older plants, which have excess labor).

As regards environmental issues, it is not so much on the top of the management's problems.
However, mogt dtate that it is an issue they have to tackle given the large-scae operation of the
plants with sgnificant environmenta impact in townships around their plant.

"SAIL has invested about Rs 7 billion in the last 5 years on Pollution control equipment...we

have not been able to control everything so far"
To sum up, poor qudity of raw materid is the key issue facing top management in the indudry.
Some in the private sector as well as the inefficient plant like Rourkela talk about lack of fundsasa

magor issue.

Areas for enerqy efficiency measures

Magor measures taken in the sted industry pertain to improving the process of burning cod given
the poor quality of raw materid. Thisis dearly bought out from the following comment:
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“We have started using imported coking coal with 9% ash. The brings down total level of

the coal and increases the energy efficiency of furnace.” SAIL

Energy efficiency measures undertaken

The specific measures taken by plants center around the blast furnace. These involve processes to
improve effective burning of cod. Other measures include carrying out of regular energy audit to
identify inefficient units, which could then be closed and replaced with more efficient units through
modernization.

Some of the measures stated by the plants covered include:

"We have already installed coal dust injection system at the blast furnace as partial

replacement for coke making and reducing CO, emissions" Bhila Plant

“We have reduced our overall energy consumption by 4.28%. TISCO

Unlike the older units which have been taking measures to improve efficiency (possibly because
there are large gains accrued due to old processes in place with them), the more recent ones like
RINL and ISPAT are not aming to introduce new measures for energy efficiency. However, they
do agree that energy efficiency is an ongoing process and would need to be continuoudy looked
into.

"The only major energy efficiency measure undertaken in the past three years is recycling of
waste. The plant is (already) using an advanced technology so there is very less scope for

improvement in energy efficiency. However, it (energy efficiency) is an ongoing process and
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the steps are being taken to conserve more energy” |pat Industries

Motivators and impediments in undertaking energy efficiency measures

The motivator to such improvements is clearly financid. Other advantages stated include improved
environment and better public perception of the company.

“The motivators for undertaking energy efficiency measures are profitability and lower

pollution” SAIL

However, the barriers to implementation of energy efficiency measures are varied. While Public
sector companies tak of lack of avalahility of funds and policy of government as reasons, the
private companies cite reasons like poor qudity of fud, lack of equipment and technology as

reasons.

"No further energy efficiency measures have been planned. When we have funds, we will

think about it.” SAIL

"Equipment, technology and the funds are the key barriers" Rourkela Plant

Decision making process

In the Public sector companies, energy efficiency measures are identified a the shop floor levd,
discussed at the Generd Manager and Executive Director level and approved by the Managing
Director and Chairman. The Board of Directors and the Minigtry of sted give the fina approval.

Unlike this the decison making process is a lot faster in the private industries. In the case of

TISCO, the measures are identified a the Head of the department leve, discussed at the Senior
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Generd Manager level and approved by VP Operations. However, measures involving significant
improvement would need to be discussed at the Managing Director and the board leve.

Future enerqgy efficiency measures contemplated

All the plants covered see scope for energy efficiency in dl the areas, especidly in the blast furnace
and the stedl making process.

"There is scope for energy efficiency measures in the furnace, kiln, boiler and the process"

Rourkda Plant

Some of the plants are dready planning to take certain stepsin that direction:

“We are planning for installation of coal dust injection units at the blast furnaces.” Bhila

Flant

Impact of poor energy efficiency on environment

All the companies redlize the impact of poor energy efficiency on environment:

“Poor energy efficiency or inefficient utilization of energy can affect the environment as

then we consume more raw material and emit more in the environment" 1pat Industries

Areas of concermn pertaining to environment

The Sted industry does claim to be concerned about environmenta impact of their operation.
Some of the specific environmenta concerns pertaining to day-to-day plant operation are effluents,
emissions of particulate matter, emissons of gases like NOx, SOx, emissons of CO,, COD/BOD,
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Noise and toxic substances.

Effect of CO, emissions

Most respondents covered were able to recount some aspects of the adverse effects of CO,
emissions on environment. In one case, the personnd of the company (RINL) were sent for a
training program on climate change at Hyderabad in 1998. The training (observation class) was
conducted by DANIDA (Danish Internationad Development Authority) for about 2 days.

Some of the effects explained by the respondents covered were:

“CO, emissions is undesirable as it would result in the increase of temperature of earth,

thus, melting the polar ice caps. Thus, the low lying areas would submerge” Rourkda Plant

Impact on global warming

Some of the respondents were very voca about the impact of globa warming. As the Operations
Director of SAIL says ““ Climate change is relevant not only to the company but also to the
human race”. Another respondent from Rourkela Plants says “ The issue of climate change is

>

not only relevant to the company but to everybody. We will live together or sink together.’

Most are able to related CO, and other emissions as reasons leading to globa warming. However,
most fed that everybody is contributing in some way to globd warming. For example, the officid
from SAIL points out that “The industry is doing so by burning fuel. Everybody is

responsible.”

The respondent from Bhila Plant is more knowledgeable and explains that “This major concern

is being addressed through the Kyoto Protocol to the UN Framework Convention on
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Climate Change — which seeks to address the causes of climate change and calls for the

developed nations to reduce Green House gas emissions”.

As usud, there are some that look at the problem as an opportunity as well, to emphasize the fact
that future outcomes can be uncertain. As an officid from Rourkda Plant says “If we look at the
other side of the climate change, low lying areas would submerge. The steel industry would
become more prosperous as more steel would be required to construct shelters, dams, etc. to

rehabilitate.”

Relevance of Global Climatic Change on the industry / company

All agree that the issue is of relevance to their industry and hence to the company. However, there
are a few who dam that while climate change is rdevant globdly, it is of lesser concern to
developing countries like India. As a respondent from Bhila Plant says “The contribution of
developing countries to climatic changes through emissions of green house gases is nominal.
As on date the major contributors are the developed countries, who should set their houses

in order. India’s contribution is only 3.5% of the world’s emissions.”

Role company can play

A few of the more efficient plants are committed to doing something about globad warming.
TISCO, which has been in the forefront on environmentd issues hasthissay “On our part, we
have planted thousands of trees in and around the city. Our equipment are modern and we

’

are already considering implementing CET along with Japan.’

The inefficient ones aso show commitment to the cause. For example, officia of Rourkela Plant
says, “We can make the manufacturing process more efficient and create awareness

’

amongst the employees towards deforestation, plantation of trees, etc.’
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On the other hand, more recently modernized plants like Ispat indudtries fed that they do not see
how they can play arole. The respondent interviewed says, “while climate change is relevant to
the company, we are following norms laid down by World Bank and hence our emissions are

under control”.
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Section IV AWARENESS & VIEWS ON CO,
EMISSIONS MITIGATION

Awareness about convention on CO, emissions

Almogt dl the companies met were aware of the convention. Many were able to name the
UNFCCC and the convention on CET as well. Some of them went to the extent of elaborating
about the details of the convention, as a respondent from Ispat industries has done “Kyoto
Protocol is about reduction of CO, emissions. The developing countries have to learn from
the mistakes committed by the developed countries. We can use cleaner technology, more

2

energy efficient technology and have an optimum utilization of raw materials.
Some had allittle more detail or interesting views to add:
“India is yet to sign the declaration” (SAIL)

“The previous system of technology transfer called AlJ was a failure” (RINL)

Though the awareness level about the convention was generaly good, only the respondent from the
inefficient Rourkela Sted Plant had limited knowledge about it.

Thrust of UNFCCC, CET & Relevance to Industry

The thrust of CET and UNFCCC were seen as postive dl across. A respondent from |Ispat
industries seesit as good hope for earth. Another respondent from RINL says “It is a system for
technology transfer in return of reduction of carbon emissions through certificates”. A third
from Rourkda dso feds s0 “I am in absolute consonance with its goals - calls for the

developed nations to voluntarily reduce Green House gas emissions”.
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Although many respondents stated that the aims of the conventions were lofty and worthwhile, a
few fed that it is againgt countries like India. However, they do fed that countries need to partner

to solve this problem.

“Everybody should be a partner with this but the only thing is that you should not be tilted
in the favor of the western world. Today the western world is the highest pollutant
community of the world. They are the people who are adding more and will continue doing

so because CO; addition is a part of the economic prosperity of the country.” (SAIL)

Another officid from Rourkela Plant, after introgpecting on pros and cons, was skepticd and sad
“This convention is only superficial. Only symptoms are addressed. The basic issues are not
addressed. Lust for spending more energy for luxurious living in developed countries is the
root cause for GHG emissions. Developed countries do not want to reduce their CO,

emissions."”

Another officid of TISCO feds that the solution lies with the developed countries “The developed
countries should ratify reasonable costs for Carbon emissions mechanisms”. He goes on to
add that the Indian industry can benefit from this convention as modernization of sted industry isthe
need of the hour. Since, Government undertakings are part of the sted sector, this convention

could provide them with the necessary opportunity to update their techniques.

India’s role in the region

While dl the respondents fed that India has a role to play, the reasons vary. Some fed that India
being alarge country, iswill be alarge emitter of CO, and hence it will have to show leadership for

smaller and less developed countries. Some of the responses in this direction were:
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“We have a large population so we emit more CO, in the atmosphere. If we can use better
technology, the emissions would be less. We should demonstrate leadership to other

countries in adopting better technology and monitor them” (Ipat industries)

“I think India cannot play much role in the Asian Region as we still have to develop and we

have to consume more energy. Development needs more energy.” (TISCO)

A few fed that India can contribute to the goas of reduction by actively involving itsaf with latest
technology, through aid or through sharing with other Asan countries.

“India can share the technology with other Asian countries” (Rourkela Plant)
Only one respondent felt that India has lesser role to play and fdlt that “The big brothers of Asia
— China and Japan have a bigger role to play - as they are the most polluting countries

today” (SAIL).

Steps taken towards utilizing the flexible mechanism

It was found that Bhilai Sted Plant and TISCO are taking steps to use flexible mechanism. For
example, Bhila Sted plant is dready in talks with Japan Overseas Deveopment Corporation and
has aready identified energy intensive areas for improvement. On the other hand, TISCO has gone
much further ahead and dams to be a the level of implementing Carbon Emissons Trading
mechanism with Japan Overseas Development Corporation “We are implementing a Carbon
Emissions Trading mechanism project with Japan. The project is hot charging of slabs in

hot strip mill.”

On the other hand, afew (particularly those in government sector) claim that any step taken hasto
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be defined by Minigtry.

Disposition towards Carbon Emissions Trading

Respondents are unable to comprehend the mechanism fully. However, many agree that its positive
aspects are good technology and funding. As against such responses, Ipat Industry fedls that such
a trading mechaniam is irrdevant to them as “we have already adopted cleaner technology.

Hence, it is not relevant to us.”

Ways of using

Those who are not dready usng carbon emissons mechanism fed that they will have to identify
aress whereit is gpplicable and then think of agreements to implement the mechanism.

Motivators for emissions trading

The mgor motivator for dl is that this system is seen to provide the industry with technology and
funds.

“By taking their technology and funds, we can improve our emissions. By giving them the

certificates we won't be bearing any loss. Our problems would be solved.” (RINL)

Interestingly, TISCO feds tha “The carbon emissions trading mechanism will lead to
reduction in the cost of production and increase in profitability of the company.
Additionally, it would enhance the company’s image and the customers would get a better

product. At the same time, environment would also be left undisturbed.”
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Reservation against foreign funds & preference among countries

Most companies do not have any reservation againgt foreign investment/partnership under the
Carbon Emissions Trading mechanism. Also, they do not have any reservation againgt any country

aswdl.

“We don’t have any reservation against partnership or foreign investment from any foreign
country”. (Bhila & Rourkea Plant)

“Fund is the important factor, not the country.” (TISCO)
RINL however feds that the redtriction of which country to trade and not to trade will be

dependent on government policies. “The government may have reservations against some

countries”.

Role of Govemment. in emissions trading

The companies fed that government should take create awareness about this mechanism, make
contracts feasible. In addition, it should aso monitor progress so as to remove any hurdles faced
by the industry concerned. It should dso play the role of regulator thorough legidation and

incentives. Some of the views on government’ s role are given below:

“Government should take an initiative and educate the masses. It should work as an
intermediary between foreign and Indian companies” (Ispat Industries)
“The government should make the contracts feasible. They should make the project techno-
commercially viable. They must also monitor the progress and promote the cleaner

technology either through legislation or through incentives” (TISCO)
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Section V PREFERENCES & INFORMATION NEEDS
ON CARBON EMISSIONS TRADING

Specific information needs on emissions trading

Many people do not know the convention on CET and the lesser number of people knows the
details. Thus, dl the companies met dated that al types of information pertaining to the issues
would be required. However, they wanted specia stress on the following issues:

Funds, method of inflow, options and mechanisms for arranging funds (SAIL, Bhila Plant,

Rourkela)

Technology upgrading, options, cost of technology

Carbon trading mechaniam, its pros and cons. Also its implication on arranging funds and

mechaniam of implementation (Bhila Plant, Vizag and |pet)

Mode of information dissemination

Brochure, newdetter, booklet seem to be the most common information mode stated by dl
companies covered. This could be sent through post to relevant people in the company. At the

sametime, some of them are OK with getting thisinformation over email as well.

The other method frequently demanded is the training program option. This method should aso be
tried for awareness cregtion and information dissemination.
“The training program can be organized for the energy management department and the

environment engineering department” (Rourkela Plant)

130



Key people to receive information

All the companies clam tha the top management should be involved. This will include the
Chairman, Managing Director, CEO etc.

In addition, at the plant leve the following departments can be covered:
Head of Operation/Works
Head of Projects
Head of technical department
Head of environmenta engineering
Head of sarvices (for funding etc.)

Content of the program

As expressed by the respondents, the content of the training program should be the relevant
technology for the sted indudry. It should not be smply theoreticd and should highlight the
problems and train the people in tailoring the technology to suit them. The other aspects they would
like to discuss are: funding mechanism, the requirements, roles, and responsibilities of the plant and
the source from where the technology is coming. It should aso give a haligtic picture on carbon
emissions trading mechanism including detalls on where it is being implemented and the after effects
of the mechaniam if any.

Ways of organizing

There seems to be a reasonable preference for the training program to be conducted at the plant
premises itself as it saves alot of travel and time cost for the users. Some dso fed that it should be

organized in the form of aworkshop
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Interest in participating

All are interested in participating in the program. athough attendance will go down if it were to be
organized a a centra location.

Role of different parties

The Indian Government and its minigtries can play the role of information disseminator, regulator
and afadilitator in transferring aid, acting as a catalyst.. The role of the NGOs would be in form of
a PR exercise and to creste awareness about the carbon emissions trading mechanisms. The
Confederation of Indian Industry should aso play amgor role as they are aware of the technology
trandfer and such mechaniams. They must reflect the horizontad transfer of technology, i.e, if
something is implemented somewhere, they must spread information about it. USAID and
DANIDA can focus on the areas of aid and technology, filtering gppropriate technology for
specific gpplication without biases towards any company or country

Most credible source

Mos fed that the government and its ministries will be the most credible source. This opinion is
reflected in the private as well as the government companies. One of the reasons cited (even by
private companies) for trugting government is the feding that carbon emissions trade affects not
only the specific industry but aso the common man who will be equaly affected by possible effects
of globa warming in future,

Some private companies aso cite UN as the most credible source for this type of mechanism. Only

Bhila Plant said that a combination of USAID, Cll and the asssting organizations would be an

effective source from the company’ s viewpoint.
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SUMMARY OF FINDINGS FOR INDUSTRY

Industry is going to be a mgor stakeholder in the carbon emissions trading mechanism in India. The
Indian industry is not up to the world standards in terms of technology, efficiency and energy usage.
Industries like cement, stedl, power and auminum are dso the mgor emitters of CO,. Hence a lot

would depend on the industries to make CET a successin India

Knowledge and Atiitude towards Energy Efficiency and CO, emissions

Funds have been an inherent problem with the Indian indudry. Thus, its not surprisng that
availability of funds is one of the key issues discussed by the top management. The other issue that
bothers the management is the quality of raw materid asit isawel known fact that Indian cod is of
inferior quaity and generates a lot of ash. In few indudtries like cement, duminum and sted, which

are energy intensive, energy efficiency isaso akey issue discussed.

The indudtry is looking a the main processes for undertaking energy efficiency measures. These
pertain to the boilers, kilns, processes, etc. However, in the sugar sector, the energy efficiency
measures are not very dgnificant and are relaied to improvement in power factor and heat
recovery. For mogt of the industries, energy efficiency is a continuous process. The main motivator
for the indudtry is profitability and portraying a better image.

Mogt of the industries are aware of the harmful effects of CO,. In generd, they are dso aware of
the fact that CO, emissons causes Globa Warming. The industries are dso aware of the fact that
better energy efficiency can lead to a better environment. Thus, they dl fed that CO, emissons are
relevant to their respective companies and industries.

Awareness and Views on CO, emissions mitigation
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Mogt of the industries are aware about some convention on environment, but knowledge regarding
the sameis limited. However, it was found in the stedl indudry that dl of them are well aware of the
UNFCCC. In fact, two of them even recaled the convention on CET and the mechanisms
evolved. They are dso implementing projects under Carbon Emissons Trading Mechanism aong
with Japan Overseas Trading Corporation. However, rest of the indudtry is yet to take any
sgnificant step in this direction. They al want to take up some steps to contribute to mitigate CO,
emissons mitigation. For thisthey find CET as a good mechanism and are very poditive towards it.
There are afew apprehensions but they are more due to lack of knowledge than due to dissidence.
Technology and funds would be good motivators for implementing projects under Carbon
Emissions Trading. There are ds0 no resarvations againg any foreign investment. Though a few
companies have given their preferred countries as US, Germany and UK.

Preferences and Information Needs on Carbon Emissions Trading

Theindudtry is not very well aware of the Carbon Emissons Trading Mechanism. Thishasled to a
few gpprehensons within the industry. However, these gpprehensions can be rectified if they are
communicated properly.

Thus, detailed information would be required on dl the aress defining Carbon Emissons Trading
mechaniam. Some information would aso be required on guiddines on trading mechanism, the
basdline data, long-term implications and details of monitoring and certifying bodies.

The information on cliimate change policy detalls, the cost and economies of the technology
transferred, the long term benefits and the risk factors should be given to the top management
which include Chairman, Board of Directors, Managing Director, President, Vice President, etc.

The technica information can be passed on to the Head Operations, Head Projects, Head
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Technica, Head Environment Engineering, Head of Services and the Works department. A few
companies have environment protection groups, environment departments and qudity circles. The
information on dimate change and the role their can play should aso reach them.

The indudtries are located in remote places and rardly have an access to internet or email.
Understandably, they are not very comfortable with these modes of information. They would prefer
the information to come to them in atraditiona way in form of brochures, booklets and pamphlets.
Mog of them like the idea of a training program, but, prefer that it should be conducted either in

their factory premises or somewhere nearby so that maximum people can attend them.
Cll, FCCI and the industry associations are the most trusted source of information for the

indugtries. The public sector enterprises dso want the information to be channded through the

government.
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FINDINGS - GOVERNMENT STAKEHOLDERS



BACKGROUND

The policies of the Government of India have undergone a sea change since the early 90's.
Widespread economic reforms and liberdization have seen the entry of many multinationas in
various markets in the country. Today, a license is not required for putting up a new unit in

most indugtries. These measures have put Indiafirmly on the development path.

For the purpose of this study, the ministries contacted could be classified asfollows:

The Minidry of Environment & Forests is the nodd minigtry representing the Government
of Indiain al matters and discussions on Carbon Emissions Trading (CET).

The Minigries of Industry, Power and Sted and their related bodies like Nationa
Productivity Council and Energy Management Center are directly involved in the
implementation of environment protection and emissons reduction as the user sectors

come directly under their purview.

The Minigry of Cod and the Ministry of Non